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Rt, Ra. Ra and Rs have the meanings-defined in the specification, 
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G2 represents a chain -(CH 2 ) 2 (W) y -. in which W has various meanings including C = 0. and up to two of the 
methylene segments in the chain (CH 2 ) Z are optionally replaced by -NH- and one segment is optionally 
replaced by -O or -{C = NFUoK and the chain is optionally unsaturated and optionally substituted, and 
A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system. A being optionally substituted by 
various substituents, 

possess useful pharmacological properties, in particular as cardiotonics. 

Also described are processes for the preparation of compounds of formula I, pharmaceutical compositions 
containing them and methods of treatment involving their use. 
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COMPOUNDS 



70 



75 



30 



This invention relates to new compounds having a common pyrrole structure, new compositions 
containing the compounds and processes for their preparation. 

According to the invention there are provided compounds of formula I, 



so 



XX 



I 



wherein •• - - - 

Ri represents -Rn, -NHRn or -NHCOORu in which Rn is hydrogen or alkyl Ci-s. 
R 2 and R 5 , which may be the same or different, represent 

hydrogen, -R21. -OH, -OR21. -NR22R23. halogen, -CH. -N0 2 , -S(0) q R 2 i. -N = NR 2 4. -COOR22, -CH = R 25 , 
phenyl or pyridyl, 

20 in which R21 is aikyi or alkenyl Ci-s optionally interrupted by O or S and optionally substituted by -OH, 

halogen, -CN, -NO2, -NR22-R23, -COOR22, phenyl or -OOCR 2 e. 

R 22 and R23, which may be the same or different, are hydrogen or alkyl Ci - 6 . 

R 2 4 is phenyl optionally substituted by -NO2, 

R 25 is =0, =CHCN, =NOH or = NNHCONH2, 
25 R 2 g is alkyl Ci -€. and 

q is 0, 1 or 2, 

Q2 represents a chain -<CH 2 )*(W)y-, in which 
W represents C = O, S(0) q or C = NR40. 

in which FUo is hydrogen. -OH, cycloalkyl C3-8 or alkyl Ci- 6 optionally substituted by phenyl, 
y is 0, 1 or, provided W is C = O. 2. 
2 is 0, 1 , 2 or 3. and : 

up to two of the methylene segments in the chain (CH 2 ) Z are optionally replaced by -NH- and one segment 
is optionally replaced by -O- or -(C = NRioh and the chain is optionally unsaturated and optionally 
substituted by alkyl Ci-* or alkoxy Ci-e. 
35 A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system. A being optionally substituted by 
- one or-more of halogen, -OH,- -N0 2 . -NFUaFUs. -COOR43, -S(0) q FU4. -CONFUaRis. -NHCOFUs, alkyl, 
alkylene or alkoxy Ci-6 optionally substituted by halogen, phenyl, -COOR43 or -NR43FU5, or a group D-G3-, 
in which 

R*3 and R45, which may be the same or different are hydrogen or alkyl Ci -s, 
40 R44 isalkyl Ci-s. 

G3 is a single bond, -NH-, -O-. -CO-, -OCH 2 -. -0-CO-, -S<0) q -, -(CH 2 ) P -. -CH 2 S(0) q -, -CO-S-, -S0 2 -0- or 
-CH 2 NH-, in which p is 1,2 or 3. and 

D represents a 5- or 6-membered ring optionally substituted by -OH. halogen. -N0 2 . -NFU3R45. alkyl Ci- 6 , 
alkoxy Ci-e or -SCH 2 CsHs, and 
45 R 3 represents hydrogen. -S(0) q R 3 i. -N0 2 , -CN. -halogen. -CH 2 NR 32 R33. -<CO) r R 3 4 or an aryl group, in 
which 

R31 is alkyl Ci-6, 

R32 and Raa, which may be the same or different are hydrogen, alkyl Ci-s optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalomethyl. 
r is 1 or 2. 

R34 is hydrogen. -NRa 2 -R33. alkyl Ci- 6 . -OH. -OR35 or -SR35. 

R 3S is cycloalkyl C 3 - 8 or alkyl Ci- e optionally substituted by alkoxy C1-6. halogen. -OH, cycloalkyl C 3 -a. 
-NR 32 R 3 3 or -C00R3S. and 

R 3S is hydrogen or alkyl Ci- 6 . or R 3 and R 2 together form a chain -N =CH-NH-CO-, 
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provided that 

a) when R 3 represents hydrogen, then A is substituted by D-G3- where, if A is a 5-membered 
heterocyclic ring, D-G3- is other than phenyl, benzyl or phenyl substituted by chlorine, or, if A is phenyl or 
naphthyl and D is phenyl. Q3 is other than -CH 2 -0-. -S-, -O-or -NH-; 

b) when R 2 and R5 both represent hydrogen, then A is substituted by D-G3-; 

c) when Rt represents alkyl Ci-s or -NHCOORn. and R2 and R5 are both alkyl Ci-$,and R3 is 
-COOR35 or -NO2. then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

d) when R2 and R3 both represent halogen, and A is phenyl, then A is substituted by D-G3-; 

e) when one or both or R2 and R5 represents phenyl, and Rs represents -COOR35. -COCH3. phenyl 
or -NO2, then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl Ci-s or phenyl, or a 



where R is halogen, alkyl Ci -s or alkoxy d -e 

f) when R 5 represents hydrogen, and R 2 represents alkyl Ci - 6 , and R3 represents -COOR35. and A 
is a 5- or 6-membered ring, then A is substituted by D-G3-; and 

g) when R 2 and Rs are both selected from hydrogen, -COOR22 and alkyl Ci -6 optionally substituted 
by halogen. -OH. -NR22-R23 or -OOCR 2 s and optionally interrupted by O or S. and R3 is selected from 
-NO2, halogen, -CN, -CORs* or -CH 2 NR3 2 R34. where R 3 * is hydrogen. -NR 3 2R3*. alkyl Ci -e. -OH or -ORss 
where R35 is alkyl Ci -s optionally substituted by an aryl group, and Ri represents hydrogen or alkyl Ci-«. 
and G2 represents -<CH 2 )z(W) y - in which z represents 0. 1 or 2 and none of the methylene segments are 
replaced by -NH-, -O- or -(C = NR*oh and the chain is neither unsaturated not substituted by alkoxy Ci-s, 
then A is other than phenyl, naphthyl or benzofuranzanyl optionally substituted only by halogen, -OH, 
-NR 3 *R45. -NO2. -COOH, alkyl or alkoxy Ci-€ optionally substituted by halogen, or D-G3- where G3 is 
-SCH 2 -. -OCH2- or -O-CO- and D is phenyl optionally substituted by -OH. halogen or alkyl or alkoxy Ct-s; 
and pharmaceutical ly acceptable derivatives thereof. 

Compounds of formula I, and pharmaceutical ly acceptable derivatives thereof, may be prepared by the 
following processes: 

a) producing a compound of formula I in which Ra or G2 includes a carbonyl group adjacent to the 
pyrrole ring by reacting a compound of formula lla or lib. 



group 





R 



1 




lib 



with a compound of formula Ilia or (lib respectively. 
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R- -CO-L a Ilia 
3a a 



^T^— G2 a -C0-I 



Illb 

a 



in which R 3a CO- and G2- a CO- represent groups R3 and G2 respectively and U is a leaving group, or 
70 b) producing a compound of formula I which is substituted, by D-G3c- or alkylene Ci-s optionally 

substituted by -COOR*i or -NR^R^s in which -G3c-represents -NH-, -S-. -CH 2 NH- or alkylene Ct- e , 
by reacting a compound of formula I substituted by a leaving group with a compound of formula IV, 



Ar c -H IV 



15 



in which Ar c - represents D-G3c- or alkylene Ci -6 optionally substituted by -COOR43 or -NR+a-Ris, or 

c) producing a compound of formula I which contains a substituent halogen, -CHO. -CH, -N0 2 , -S(O)- 
q R 2 i, -CONH2, -jCH 2 NR3 2 R33 or -N = N-R 2 *, 

by reacting a corresponding compound containing a hydrogen atom with an appropriate electrophile and, 
20 where necessary, appropriate transformation of the product, or * 

d) producing a compound of formula I in which one or both of R 2 and R s represents hydrogen, 
by reacting a compound of formula V 



25 



30 with a compound of formula VI 

L . 



35 CN 



in which U represents a leaving group, 
4Q e) reacting a compound of formula VII 




VI 



0-G2 



VII 



50 with a compound of formula VIII 




VIII 
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in which one of X e and Y a represents a leaving group, and the other represents -NHRi . and where 
necessary, working up the reaction product. 
. f) reacting a compound of formula IX. 



w 



15 



20 



25 



30 



35 



40 



45 



50 



55 




IX 



with a compound of formula X, 
R1-NH2 X 

" g) removal of a protecting group from a compound of formula I which bears a protecting group, 
h) producing a compound of formula I in which G2 includes a group -<CO)y- adjacent to the pyrrole 

ring, 



by reacting a compound of formula XI, 



R 5 



3 

XI 



f 

R, 



with a compound of formula XII 
A G2 h -X h XII 

in which G2 h is a group which, in combination with the group -{CO)y- forms G2 and one of X h and Y h is a 
leaving group and the other is hydrogen, and. if necessary, working up the reaction product, 

i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic 
fused ring system by appropriate treatment of a corresponding compound in which 

contains groups cy disable to form such a ring or fused ring system respectively, 

j) producing a compound of formula I in which G2 represents -NHC( = NH)NH-(CO)y- 
by reacting a compound of formula XIII, 

MC-NH(CO)^ R 3 



xx 



XIII 

R 5 - ^ 



2 



R 
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with a compound of formula XIV, 



s 




XIV 



and, where necessary or desired thereafter, converting the compound of formula I formed in. any of the 
above reactions to a pharmaceutical ly acceptable derivative thereof, or vice versa. 

In addition to the processes described above, further compounds of formula I may be prepared by 
10 processes involving substitution or other modification of other compounds of formula I. Such processes 
include: 

k) producing a compound of formula I containing a group -COOR k or -COSRk in which R k represents 
cycloalkyl Ca-s or alky I C1-6 optionally substituted by halogen, -NR32R33 or -COOR35. 
by esterification or thioesterffication respectively of the corresponding compound containing a group 
15 -COOH, 

I) producing a compound of formula I containing a substituent -NH2, 
by reduction of the corresponding compound containing a substituent -NO2, 

m) producing a compound of formula I containing a group -COOH 
by hydrolysis of a corresponding ester, 
20 y n) deamination of a compound of formula I containing a substituent -NH2, 

o) producing a compound of formula I containing an alkyl Ci- S group substituted by a group 
-OOCR26. 

by alkanoyloxylation of the alkyl Ci -s group. 

p) producing a compound of formula 1 containing a hydroxy group, 
25 by reacting the corresponding compound containing a group -OOCR2B with a hydroxylic base, 
q) producing a compound of formula I containing an amido group, 
by acylation of the corresponding amine or by reacting a corresponding carboxylic acid or carboxylic acid 
derivative with an appropriate amine, 

r) producing a compound of formula I containing a group -SR r in which R r represents alkyl C1-6 by 
30 diazotisation of the corresponding compound containing a group -NH 2 and subsequent displacement, 

s) producing a compound of formula I containing an aliphatic -CH = N- group by condensation of the 
appropriate aldehyde and amine, 

t) producing a compound of formula I containing a group -SO- or -SO2-, 
by oxidation of the corresponding compound containing a group -S- or -SO-, and, where necessary or 
36 desired thereafter, converting the compound of formula I formed in any of the above reactions to a 
pharmaceutical^ acceptable derivative thereof, or vice versa. 

The reaction conditions which may be employed in the above processes are illustrated, though not 
limited, in the Examples described below. However, the following general comments may be made: 

The reaction of process a) is most conveniently carried out under Friedel-Crafts acylation conditions ie 
40 in the presence of a Lewis acid, eg aluminium chloride, in a solvent which is inert to the reaction conditions, 
eg a halogenated hydrocarbon solvent, at a temperature of from about 0 to 75 ' C. Leaving groups that U 
may represent include halide, particularly chloride. 

Alternatively, the reaction of process a) may proceed via an organometallic intermediate. For example, 
the compound of formula lla or lib may be treated with an alkyl magnesium halide (a Grignard reagent), eg 
45 ethyl magnesium bromide, prior to reaction with the compound of formula Ilia or llib. 

The reaction of process b) is preferably carried out in the presence of a catalyst at a temperature of 
from about 0 to 150*C. Suitable catalysts include copper (I) oxide, copper bronze, nickel (II) bromide and 
various palladium (0) species. The reaction may be performed in the compound of formula IV as solvent 
The reaction of process c) may be carried out using conventional electrophilic substitution techniques. 
50 For example, when the species to be introduced is:- 

i. halogen, a suitable electrophile is Hal* in which Hal represents halogen. Bromination, for example, 
may be carried out using pyridinium bromide perbromide. 

ii. -CHO, the reaction may be carried out under Vilsmeier-Haack conditions ie using phosphorous 
oxy chloride and a disubstituted formamide. 

35 ill. -CH, the reaction may be performed using chlorosulphonyl isocyanate followed by treatment with 

dimethyiformamide. 
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iv. -CONH2, the reaction may be performed using chlorosulphonyl isocyanate followed by treatment 
with sodium sulphate. 

v. -NO2. a suitable electrophile is the nitronium ion NO2 For example, the reaction may be carried 
out using acetyl nitrate in a polar solvent, eg acetic anhydride, or using a nitronium salt eg nitronium 

5 tetrafiuoroborate. 

vi. -SRa-, the reaction may be carried out using the appropriate alky I thiohalide eg the thiochloride. 

vii. -N-N-R2A, the reaction may be carried out using a diazonium salt such as the tetrafiuoroborate. 
The reaction is preferably carried out at a temperature of from about 0 to 50 " C. 

viii. -CH2NR32R33, the reaction may be performed by treatment with formaldehyde and an amine 
to HNR32R33. 

The reaction of process d) is preferably carried out in a solvent which is inert to the reaction conditions 
at a temperature of from about 0 to 100* C. A preferred leaving group which may represent is (4- 
methylphenyOsulphonyl. 

The reaction of process e) is preferably carried out at a temperature of from about 50 to 1 50 " C. 
js Leaving groups that X© and Y e may represent include hydroxy, halide and nitro. Where the leaving group is 
hydroxy, the compound of formula VII or VIII may exist as the corresponding ketone tautomer. 

The reaction of process f) is preferably carried out in a solvent which is inert to the reaction conditions 
at a temperature of from about 0 to 150* C. 

Protecting groups which may be removed in process g) include, for example, groups protecting the 
20 pyrrole nitrogen and groups protecting hydroxy groups. The method used to remove the protecting group 
will depend on the nature of the protecting group, but conventional techniques may generally be employed, 
including acidic and basic cleavage, and hydrogenolysis. 

The reaction of process h) is preferably carried out in an inert solvent at a temperature of from about 0 
to 100* C. Leaving groups which may be employed include trihalomethyl. eg trichloromethyl, and alkoxy 
25 Ci~6. eg ethoxy. 

The conditions used in the reaction of process i) will depend on the particular compound to be 
synthesised. However, in the case of heterocyclic ring formation, the reaction will generally involved 
nucleophilic attack on a carbonyl group with subsequent loss of H2O leading to formation of a double bond. 

The reaction of process j) is preferably carried out at a temperature of from about 0 to 150* . In some 
30 cases, the reaction may be performed in the compound of formula XIV as solvent. 

The reaction of process k) may be carried out using conventional esterification (or thioesterification) 
techniques. For example, the carboxylic acid may be treated with an inorganic halide followed by addition 
of the appropriate alcohol or thiol. The inorganic halide is preferably phosphorous pentachloride and the 
reaction is preferably carried out in an inert solvent at a temperature of from about 0 to 50* C. 
35 The reaction of process 1) may be performed by catalytic hydrogenation, preferably using a metal or 
metal oxide catalyst, eg Pt02 or Pd. 

The reaction of process m) may be performed using conventional hydrolysis techniques, preferably at a 
temperature of from about -50 " to 50 " C in an inert solvent. 

The reaction of process n) is preferably carried out by diazotisation followed by treatment with 
'^40 hypophosphorous acid. The reaction is preferably carried out in a polar solvent at a temperature of from 
about -50* to 50* C. 

The alkanoyloxyiation of process 0) may be carried out using a metallic alkanoate. For example, when 
R2S represents methyl, lead tetraacetate can be used. The reaction is preferably carried out at a 
temperature of from about 50 to 150 * C. 
45 Suitable hydroxylic bases for use in process p) include lithium hydroxide hydrate. The temperature at 
which the reaction is performed is preferably from about 0 to 100* C. 

The reaction of process q) may be carried out using conventional techniques eg acylation using the 
appropriate acid chloride or anhydride. 

The diazotisation of process r) may be performed by conventional means. The subsequent displace- 
so ment may be accomplished by treatment with, for example, a dialkyldisulphide. 

The reaction of process s) may be carried out using conventional techniques, preferably in a polar 
solvent at a temperature of from about 0 to 1 50 * C. 

The reaction of process t) is preferably performed in an inert solvent at a temperature of from about 0 
to 100* C, more preferably 0 to 50* C. Oxidising agents which may be used include 3-chlorobenzeneperox- 
55 oic acid. Compounds of formula I containing a group -SO- or -S02-may be produced from the correspond- 
ing compound containing the group -S- by using about 1.1 and about 3 equivalents of oxidising agent 
respectively. 

The compounds of formulae II - XIV are either known or may be prepared by known methods, for 
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example the methods described in the Examples. 

When any of the starting materials or intermediates contain a chiral centre they may be resolved using 
conventional techniques. 

The processes as described above may produce the compound of formula I or a derivative thereof. It is 
5 also within the scope of this invention to treat any derivative so produced to liberate the free compound of 
formula I, or to convert one derivative into another. 

The compounds of formula I and the intermediates thereto may be isolated from their reaction mixtures 
using conventional techniques. 

Pharmaceutically acceptable derivatives of the compounds of formula I include derivatives of the pyrrole 
70 nitrogen, eg compounds in which Rt represents -CH2OCOR10, wherein Rio represents alkyl, aryl or N- 
<alkyl) 2 . 

Alkyl groups which the following groups may represent inciude: 
Rt and R11 : methyl, ethyl, n-propy!, iso-propyl, n-butyl, s-butyl and tert-butyl. 

Rai, R22. R23, R26, R31. R32. R33. Rs*, Rss, Rss. R43, FU«. and R45 : methyl, ethyl, n-propyl and iso-propyl. 
75 Cycloalkyl C 3 - 8 groups which may occur in the compound of formula I include cyclopropyl, cyclobutyl, 
cyciopentyl and cyclohexyl. 

The term 'halogen' wherever used herein includes fluorine, chlorine, bromine and iodine. 
Aryl groups that R3 may represent include carbocyclic groups, eg phenyl, and heterocyclic groups, 
including N-. O- and S-heterocycles and rings containing two or three like or unlike heteroatoms, eg 
20 oxadiazolyl. The carbocyclic or heterocyclic groups may be 5- or 6-membered. 
We prefer compounds in which R1 represents hydrogen. 
We prefer compounds in which R2 and Rs do not both represent phenyl. 

We prefer compounds in which R2 and Rs are selected from the group consisting of hydrogen, -R21. 
-OH, -OR21, -NR22R23. halogen, -CN, -N0 2 , -S(0) q R 2 i. -N = NR 2 4, -COOR22, -CH = R 2 s or pyridyl, more 
25 preferably from the group comprising hydrogen, -R21 , -NR22R23. halogen, -CN, -N0 2l -S(0) q R2i. -N = NR 2 *, 
-CH = R 2 s or pyridyl. Compounds in which R 2 and R 5 are selected from hydrogen, -R21 (especially methyl, 
ethyl, thiomethyl and ethenyl, any of which being optionally substituted by, for example, -CN or -00CR 26 ) 
and halogen are particularly preferred. 

Ra is preferably selected from the group consisting of hydrogen, -S(0) q R 3 i, -NO2, -CN, -halogen, 
30 -CH2NR32R33 and -<CO) r R34.. more preferably from the group consisting of -NO2, -CN, -halogen and -<CO>- 
f Ra4. Compounds in which R 3 represents -COOR35 or -N0 2 are especially preferred. 

We prefer no more than two, and more particularly no more than one, of R2, R3 and R5 to represent 
halogen. 

We prefer no more than two, and more particularly no more than one, of R 2 , R3 and Rs to represent 
35 hydrogen. 

Preferred definitions of G2 are those In which z is zero, y is 1 and W represents C = 0 or S(0) q , 
especially where q is zero, and where both y and z are zero. 

Where A represents a ring, it is preferably a carbocyclic ring, more preferably a 6-membered ring, 

especially phenyl. 

40 Heterocyciic rings which A may represent include 0-, S- and, more preferably, N-heterocycles. Where 
A is a heterocyclic ring, it is preferably a 5-membered ring, especially pyrrolyl. 

Where A is a fused ring system, it may be carbocyclic, eg naphthyl, fluorenyl or anthracenyl, or 
heterocyclic, eg quinolyl, isoquinolyl, benzimidazolyl, benzothiazolyl or dibenzazepinyl. 

Where A is a 5- or 6-membered ring, it is preferably substituted, more preferably by only 1 substituent. 
45 The ring A is preferably substituted by D-G3-. 

- D may represent a carbocyclic or heterocyclic ring, eg an 0-, S- or N-heterocycle. D is preferably, a 6- 
membered ring, eg phenyl or pyridyl. 

G3 is preferably a chain of two or, more preferably, one segment. Particularly preferred definitions of 
G3 are -NH- and, especially. -CH 2 -. 
so. As a specific group of compounds we provide compounds of formula 1 in which 
R1 is as first defined above, - 
R2 and Rs, which may be the same or different, represent 

-R21 (where R 2 t represents alkyl Ci-g optionally substituted by -OH, fluorine, -NO2, -COOR21, -NR 22 R 23 or 
-OOCR26 where R26 is alkyl Ci- 6 ), -OH, -OR21 (where R 2 i represents alkyl Ci-e). -NR 22 R 23 , halogen. -CN, 
55 -NO2, -S(0) q R 2 i (where R 2 i represents alkyl Ci-s). -N = NR 2 4, -COOR 22 (where R22 represents hydrogen 
or alkyl C1 -e ) or phenyl, 
G2 represents C = O, 

A is a- 5- or 6-membered ring optionally substituted by alkyl Ci-e, halogen, -COOR*3. -S(0) q R*4., 
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-CONHR43, -NHCOR45. alkoxy C«-6 or a group D-G3-, in which 

G3 is a single bond, -NH-. -O-, -CO-. -S(0) q -, -<CH 2 ) P -, -S(0) q CH 2 - or -CO-S-, in which p is 1 or 2. and 
D represents a 6-membered ring optionally substituted by -NO2, -NH 2l alkyl C1-6 or -SCHbCsHs, and 
R 3 represents -S(0) q R 3 «, -N0 2 . an aryl group or -(CO) r R 3 * (where R 3 * is -OH, -OR35 or -SR 3 s. Rss being 
5 cycioaikyl C 3 -s or alkyl Ci-s optionally substituted by alkoxy Ci-e. halogen, -OH, cycloalkyl C 3 -a or 
-NR32R33 where R32 and R33 are hydrogen or alkyl C,-s). 

As a second specific group, there are provided compounds of formula I in which 
R1 is as first defined above, 

R 2 and R5, which may be the same or different, represent 
10 hydrogen, -R 2 ^ (where R 2 * represents alkyl Ci-s optionally substituted by OH, fluorine, -N0 2 , -COOR 2 t. 
-NR 22 R 23 or -OOCR 26 where R 26 is alkyl Ci-e), -OH, -OR21 (where R 2 i represents alkyl Ci-s), -NR22R23. 
halogen. -CN. -N0 2 . -S(0) q R 2 t (where R 2 i represents alkyl C^-s). -N = NR 2 *. -COOR 22 (where R22 
represents hydrogen or alkyl Ci -s) or phenyl, 
G2 represents C = 0, 

;s A is a 5- or 6-membered ring optionally substituted by alkyl Ci-s, halogen. -COOR* 3 , -S(0) q R**, 
-CONHR* 3 . -NHCORas. alkoxy C1 -s or a group D-G3-. in which 

G3 is a single bond. -NH-, -O-, -CO-, -S(0) q -, -(CH 2 ) P -, -S(0) q CH 2 - or -CO-S-. in which p is 1 or 2. and 
D represents a 6-membered ring optionally substituted by -NO2. -NH 2 . alkyl Ci -6 or -SCH2CGH5. and 
R 3 represents -S(0) q R3i. -NO2. an aryl group, hydrogen. -CONH 2 , -CN, halogen or -(CO) r R 3 * (where R 3 * is 
20 -OH. -OR 3 s or -SRss. R35 being cycloalkyl C 3 -a or alkyl C>- 5 optionally substituted by alkoxy C1-5, 
halogen, -OH. cycloalkyl C 3 -b or -NR32R33 where R32 and R 33 are hydrogen or alkyl Ci- 6 ). 

As a third specific group, there are provided compounds of formula I in which 
R1 is as first defined above, 

R 2 and Rs, which may be the same or different, represent hydrogen. -R21. or halogen. 
25 R 3 represents -N0 2 or -COOR35. 

G2 represents C- O. -S- or a single bond. 

A represents phenyl substituted by a group D-G3-. in which 

G3 is as first defined above, and 

D is as first defined above. 
30 As a fourth specific group, there are provided compounds of formula I in which 

R1 represents, hydrogen, 

R 2 and Rs. which may be the same or different represent hydrogen, -R 2 u or halogen, 

R 3 represents -NO2 or -COOR3S . 

G2 represents C = O. 
35 A represents phenyl substituted by a group D-G3-, in which 

G3 represents -NH- or -CH 2 -, and 

0 is as first defined above. 

The compounds of formula I and pharmaceutical ly acceptable derivatives thereof are useful because 

they possess pharmacological activity in animals. The compounds are suitable as cardiotonics. In particular. 
40 the compounds are beneficial inotropic agents, eg positive inotropic agents, and are able to augment 

contractility of smooth and cardiac muscle. 

Thus, according to the invention, we further provide a method of increasing the force of contraction of 

the heart in an animal, either human or non-human, which method comprises administering to the animal an 

effective amount of one or more compounds of the invention. We also provide the use of one or more 
45 compounds of the invention in the manufacture of a medicament for increasing the force of contraction of 

the heart in an animal. 

The compounds of the invention are also suitable for the treatment of hypotonic circulatory conditions, 
for the depression of blood sugar, for decreasing the swelling of mucous membranes, as nasal decon- 
gestants and for influencing the salt and fluid balance. The compounds may also be beneficial in the 
50 treatment of psychiatric illness, migraine and depression. 

Activity of the compounds has been observed in the following assay systems: 

1. Guinea Pig Atria: Force and Rate - R M Kennedy and E Setter, Eur. J. Pharmac. (1985), 107, 209- 

14; 

2. Embryonic chick heart cell reaggregate model -W H Barry. J Pober, J D Marsh. S R Frankel and T 
55 W Smith, Am J Physiol (1980) 239, H651-H657; L Patmore and R L Whiting, Br J Pharmacol (1985) 86. 

81 7P. 
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3. Accumulation of 45 Ca in GH3 cells: G A Shangold. S Kongsamut and R J Miller, Life Sciences 
(1985), 36,2209-15. 

The dosage administered will naturally depend on the compound employed, the mode of administration 
and the desired effect. However in general satisfactory results are ? obtained when the compounds* are- 
5 administered at a dosage of from 0.05ug to 3.5g, which may be administered in divided doses of, for 
example mg to 750mg. 

The compounds of formula I, and pharmaceutical^ acceptable derivatives thereof, have the advantage 
that they are more efficacious or produce less undesirable side effects in certain pharmacological models, 
or are longer acting than compounds of similar structure to the compounds of formula I. 

w The compounds of the invention may be administered by a wide variety of routes and may act 
systemically or locally. Thus the compounds may be administered by oral or nasal inhalation to the lung, to 
the buccal cavity, oesophageal , rectally, topically to the skin or to other available surfaces of the body by 
injection, eg intravenously, intramuscularly, intraperitoneally, or by surgical implant. 

According to our invention we also provide a pharmaceutical composition comprising preferably less 

is than 80% and more preferably less than 50% by weight of a compound of formula I, or a pharmaceutically 
acceptable derivative thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent or carrier. 
Examples of suitable adjuvants, diluents or carriers are:. 

For tablets, capsules and dragees: microcrystailine cellulose, calcium phosphate, diatomaceous earth, a 
sugar such as lactose, dextrose or mannitoi, talc, stearic acid, starch, sodium bicarbonate and/or gelatin; 

20 for suppositories: natural or hardened oil or waxes; and 
for inhalation compositions: coarse lactose. 

When the compounds are to be used in aqueous solution it may be necessary to incorporate a 
chelating or sequestering agent; eg sodium edetate, an antioxidant, eg sodium metabisulphite or buffering 
agents, eg sodium hydrogen phosphate and sodium phosphate. Aqueous solutions typically contain up to 

25 about 10% w/w of the new compound and may be used for intravenous injections. 

The invention is illustrated, but in no way limited by the following Examples. All temperatures quoted 
are in ' C. 



30 Example 1 



1 .1 Methyl 2,5-Dimethyl-4-(2-((4-nitrophenyl)thio) benzoyl)- 1 H-pyrrole-3-carboxylate 

35 

2-{(4-Nitrophenyl)thio)benzoic acid (5.5g, 20mmol) and thionyl chloride (5.5ml) in chloroform (50ml) 
... were heated at reflux for 4 hours. The solvent was evaporated and the residue azeotroped with toluene to 
remove excess thionyl chloride. The acid chioride was dissolved in dichloromethane (50ml) and methyl 2,5- 
dimethyl-1H-pyrrole-3-carboxylate (3.06g, 20mmol) in dichloromethane (100ml) was added. The mixture was 
40 cooled to -70° and, with stirring, aluminium chloride (4g) was added. After stirring at room temperature for 
16 hours, the reaction mixture was poured onto ice/water/chloroform with stirring. After 2 hours, the solid 
was filtered off, washed with water, methanol and dichloromethane and dried in vacuo to give the title 
compound (5g). A microanalytically pure sample was prepared by crystallisation frorrv 
dichtoromethane/methanol, mp 224-225* . 

45 

1£ ii Methyl 2.5-Dimethyl-4-{2-((4-nftrophenyl)methyl) benzoy Q-1 H-pynrole-3-carboxy late 



so 

li) Methyl 2.5-Dimethyl-4-(2-{(2-nitrophenyl)methyl) benzoyl)- 1 H-pyrrole-3-carboxytate 

2-(Phenylmethyl)benzoic acid (5g, 2.35mmol) was added with stirring to nitric acid (75ml. d = 1 .42) at 
room temperature. After 4 hours, the reaction mixture was poured onto ice/water with stirring. The solid was 
55 filtered off. washed with water and then dissolved in ether. The ethereal solution was washed with brine, 
dried (Na 2 SO*) and the solvent evaporated to give a mixture of the 2- and 4-nitro acids. Chloroform (30ml) 
and thionyl chloride (5ml) were added and the mixture was heated at reflux for 4 hours. The solvent was 
evaporated and excess thionyl chloride removed by azeotroping with toluene. Methyl 2,5-dimethyMH- 
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pyrro!e-3-carboxylate (3.6g, 2.35mmol) in dichloromethane (100ml) was added and the mixture cooled with 
stirring to -70*. Aluminium chloride (4g) was added and the reaction mixture was allowed to reach room 
temperature overnight. After heating at reflux for 1 hour, the cooled reaction mixture was poured onto 
ice/water. The organic layer was separated and washed with water, saturated sodium bicarbonate and brine. 
5 After drying (Na 2 SCM, the solvent was evaporated. HPLC on silica eiuting with ethyl acetate/petroleum 
ether bp 60-80* followed by recrystallisation three times from toluene gave the 4-nitrophenyl isomer (LOg), 
mp 187-188*. 

The 2-nitrophenyl isomer was obtained from the first recrystallisation liquors by reverse phase HPLC 
eiuting with methanol/water mixtures. Crystallisation from dichloromethane/cyclohexane gave the 2- 
w nitrophenyl isomer (0.28g), mp 147-148*. 

1 .3 Methyl 2.5-Dimethyl-4-(2-(2-phenylethyl)benzoyl)-1 H-pyrrole-3-carboxylate 

rs Aluminium chloride (4g) was added to a stirred solution at -78* of methyl 2,5-dimethyMH-pyrrole -3- 
carboxylate (2g, 13mmol) and 2-(2-phenylethyl)benzoyi chloride (3.5g, 14mmol) in dichloromethane (170ml). 
The reaction was allowed to warm to -30* . stirred at this temperature for 3 hours, then poured onto ice. 
After dilution with chloroform, the organic layer was separated, dried (MgSO* and evaporated. Chromatog- 
. raphy on silica eiuting with ethyl acetate-hexane mixtures gave the title compound (2.1g) as a white solid. 

20 mp 42-48*. 

Compounds 1.4-1.21 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds 1.1 to 1.3. 



25 

1 .4 Methyl 2.5-Dimethyl-4-(2-(4-nitrophenoxy)ben20y IH H-pyrrole-3-carboxylate 
mp 141-142.5*. 

30 

1 .5 Methyl 2.frDimethyl-4-(2-(3-nitrobenzoyl)benzoyl)-l H-pyrrole-3-carboxylate 
mp 243-244*. 

35 



1.6 Methyl 2.5-Dimethyl-4-(2-(((4-methylphenyi) sulphonyl)oxv)benzovl)-1H-pyrrole-3-carboxylate 
40 mp 111-113* . 



1.7 Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-(methylthio)-1 H-pyrroie-3-carboxylate 

45 



a) Methyl 2-Methyl-5-(methylthioH H-pyrrole-3-carboxylate 

so Sulphuryl chloride (2.0g. 15mmol) was added to a solution of dimethyldisulphide (1.4g, 15mmol) in 
dichloromethane (30ml). After 30 minutes this solution was added dropwise to a solution of methyl 2- 
methyl-1 H-pyrrole-3-carboxylate (2.78g, 20mmol) in dichloromethane (60ml). After stirring for 16 hours, the 
solution was washed with water and brine, dried (MgSp*) and the solvent evaporated. Chromatography on 
silica eiuting with ethyl acetate/petroleum ether (60-80*) mixtures gave the sub-title compound (0.85g). M* 

ss 185; nmr delta (CDCb) 2.32 (S.3H). 2.51 (s,3H). 3.80 (s.3H). 
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b) Methyl 4>(2-Chlorobenzov0-2-methyh5-(methylthio>-l H-pyrrole-3-carboxylate 
Prepared from the product of step a), mp 164-165* . 

5 

1.8 Methyl 2>Dimethyl-4-(2-pyridinvlamino)benzoyl) -1 H-pyrrole-3-carboxylate 
mp 240* (dec). 

10 

1.9 Methyl 4-(2-(Cyclohexylmethyl)beri20vl)-2 t 5-dimethyl -1 H-pyrrole-3-carboxylate 

75 

a) 2-(2-(Cyclohexylmethyl)phenyl)-4 > 5-dihvdro^ t 4>dimethvloxa2oie 

2-(2-FIuorophenyl)-4,5-dihydro-4,4-dimethyloxazole (5.4g, 28mmol) was added to a stirred solution of 
20 cyclohexylmagnesium bromide (28mmol) in tetrahydrofuran (25ml) at room temperature. After 4 hours, 
saturated ammonium chloride solution was added and the mixture stirred for a further 2 hours. The 
tetrahydrofuran was removed by evaporation and the aqueous residue was extracted with ethyl acetate. The 
organic extract was dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with 
ethyl acetate/petroleum ether (60-80* ) gave the sub-title compound (1 .9g). 
aT M + 271; nmr delta (CDCb) 2.84 (d,2H), 4.06 (s,2H). 



b) 2-(Cyclohexylmethyl)benzoic acid 

30 

2-(2-(Cyclohexylmethyl)phenylH.5-dihydro-4.4-dimethyloxa2ole (l.4g, 5.16mmol) was heated at reflux in 
iodomethane (25ml) for 8 hours. The excess iodomethane was evaporated and the residue was heated at 
reflux for 10 hours in 20% aqueous sodium hydroxide solution. The cooled solution was extracted with 
dichloromethane. acidified with hydrochloric acid and extracted with ethyl acetate (x3). The combined ethyl 
35 acetate extracts were dried (MgSO*) and the solvent evaporated to give the sub-title acid (0.47g). 
M* 218; nmr delta (CDCI 3 ) 2.93 (d,2H). 



40 c) Methyl 4-(2-Cyclohexylmethyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxy late 
Prepared from the product of step b), mp 161-162* . 



45 

1.10 Methyl 4-(2-Chlorobenzovl)-2-methyl-5-phenyl-1H- pyrrole-3-carboxylate 
mp 159-160*. 

so 

1.11 Methyl 4-(2-Chlorobenzoyl)-2 t 5-dimethyl-cr-oxo-1H-pvrrole-3-acetate 

Prepared using methyl chioro-oxoacetate and (2-chlorophenyl) (2.4-dimethyl-1H-pyrrol-3-yl)methanone l mp 
55 209-211*. 
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1 .1 2 (2-Chtorophenyl) (2.5-Dimethyl-4-(5-methyH .3,4-oxadiazol-2-ylH H-pyrrol-3-yQmethanone 



a) 2-(2,5-DimethyM H-Pyrrol-3-yl)-5-methyM ,3,4-oxadiazole 

Methyl 2,5-dimethyM H-pyrrole-3-carboxyiate (7.5g. 50mmol) and hydrazine hydrate (10ml) were heated at 
120' for 16 hours. The reaction mixture was filtered off and the filtrate evaporated to dryness. The residue 
was crystallised from ethanol/water and the solid was filtered off. The combined solids were dried in vacuo 
and then heated at reflux under nitrogen in triethyl orthoacetate (25ml) for 24 hours. On cooling the sub-title 
oxadizole crystallised out and was filtered off (5.5g). 

M/e 177; nmr (D € DMSO) delta 2.15(s.3H), 2.42 (s.3H), 2.47 (s,3H). 6.04 (s.1H) and 11.04(s.1H). 



b) (2-ChIorophenyi) (2,5-dimethyl-4-(5-methyl-1 ,3,4-oxadiazol-2-ylH H-pyrro)-3-yl)methanone 
Prepared from the product of step a), mp 207-209* . 



1.13 Methyl 4-(2-(2-(Dimethylamino)ethoxy)benzoyl)-2,5-dimethyhlH-pyrrofe-3-carboxylate maleate salt 
mp 149-150*. 



1.14 Methyl 2,5-Dimethyl-4-(2-((2-((phenylmethy Qthio) benzoyl)thio)benzoyl)-1 H-pyrrole-3-carboxylate 

Obtained as a by-product from the reaction of 2-{(phenylmethyl)thio)benzoyl chloride with methyl 2.5- 
dimethyMH-pyrrole-3-carboxylate. mp 1.15* . 



1.15 Methyl 4-(2-(Methoxycarbonyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate 
mp 131-132*. 



1.16 Methyl 3-(2-Chlorobenzoyl)-4-(methoxycarbonyl)-5-methyl-1 H-pyrrole-2-propanoate 



a) Methyl 4-(methoxycarbonyl)-5-methy)-1 H-pyrrole-2-propanoate " 

Methyl 2-methyl-1H-pyrrole-3carboxylate (2g, 14.4mmol) and methyl 2-propenoate (1.6g. 18.7mmol) in 
benzene (70ml) was stirred for 7 days. Boron trifluoride etherate (1 ml) was added and the reaction mixture 
was stirred for a further 2 days. The reaction mixture was poured on to water and chloroform. The organic 
layer was separated, dried (MgSOt) and the solvent exaporated. Chromatography on silica eluting with 
hexane/tetrahydrofuran gave the sub-title ester (0.25g). 
M* 225; nmr (CDCI 3 ) delta 2.48(S,3H), 3.70(S,3H), 3.77(s,3H). 
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b) Methyl 3-(2-ch(orobenzoyl)-4"(methoxycarbonyl)-5«methyl-1 H-pyrrole-2-propanoate 
Prepared from the product of step a), mp 108-109* . 

5 

1.17 Methyl 4-(2-Chlorobenzovl)-5-memyl-2-(2-nitroethyl) -1 H-pyrrole-3-carboxylate 
a) Methyl 5-methyl-2-(2-nitroethyl)-1 H-pyrrole-3-carboxylate 

Nitroethylene (excess) and methyl 5-methyM H-pyrrole-3-carboxylate (2g, 14.4mmol) in benzene (30ml) was 
left for 16 hours. The solvent was exaporated andthe residue chromatographed on silica eluting with ethyl 
is acetate/dichloromethane to give the sub-title compound (1.1g). 
m* 212; nmr (CDCIa) delta 2.27(s,3H) and 3.79(s.3H). 

20 b) Methyl 4»(2-chiorobenzoyl)-5-methyl-2-(2-nitroethvlH H-pyrrole-3-carboxylate 
Prepared using the product of step a), mp 171-172" ... 

25 

l!l8 Methyl 2.5-Dimemyl^-(3-pvridinylcarbonyl)-1 H-pyrrole-3-carboxylate 
mp 184-186*. 

30 

1.19 Methyl 2.5-Dimethyl^(4-pyridinylcarbonyl)-1H-pyrrole-3-carboxylate 
mp 157-159' . 

35 

1.20 5-(2-Chlorobenzoyi)-3,4Kiihydro-6-methvi-7H-pyrrolo(2>d)pyrimidin>4-one 
40 mp>260* 

1 .21 (E)Methyl 4-(3-methoxy-1-oxo^phenyl-2-bmenyl)-2 t 5-dimethvl-lH-pyrrole-3-carboxylate 

45 

Prepared by the method of Compound 1.1 using 3-methoxy-4-phenyl-2-butenoyl chloride which was 
obtained fn turn from methyl 4-phenyl-2-butynoate by reaction with aqueous sodium hydroxide in methanol 
followed by thionyl chloride, mp 140-141 " 

so 

1.22 (2.5-DimethyHH-pvrrol-3-yl) (2-(phenylmethyi) phenyQmethanone 

2,5-Dimethyl-1 H-pyrroie (10g.0.105mol) in ether (50m0 was added dropwise to a stirred solution of ethyl 
55 magnesium bromide (16.6g, 42mls of 3M in ether. 0.125moi) in benzene (85ml). After 20 minutes. 2- 
(phenylmethyl)benzoyi chloride (29g, 0.125 mol) in ether/benzene was added over 35 minutes. After 3 
hours, saturated ammonium chloride (12.5g in 50ml water) was added followed 10 minutes later by water. 
The product was extracted with ethyl acetate (x3). The organic extract was washed with saturated sodium 
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bicarbonate, water and brine, dried (MgS)*) and the solvent was evaporated. Purification by HPLC eluting 
with tetrahydrofuran/petroleum ether {60-80 * ) followed by crystallisation from hexane/2-propanol gave the 
title compound (I6g), mp 110-1 12* . 

5 

Example 2 , 



10 

2.1 Methyl 2,5-Dimethyl-4-(2-(phenylthio)benzoyl)-1 H-pyrrole-3-carboxylate 



rs a) Methyl 4-(2-lodobenzoyl)-2,5<iimethyl-1H-pyrrole -3-carboxylate 

Aluminium chloride (12g) was added to a stirred solution at -70* of methyl 2,5-dimethyl-1H-pyrroie -3- 
carboxylate (9.18g, 60mmol) and 2-iodobenzoyl chloride (I6g, 60mmol) in dichloromethane (150ml). The 
reaction mixture was allowed to reach room temperature, stirred overnight and then poured onto ice. After 
20 dilution with chloroform, the organic layer was separated and washed with water, saturated sodium 
bicarbonate (twice) and brine, dried (Na2SO*) and the solvent evaporated. Crystallisation from toluene gave 
the sub-title compound (6.6g), mp 125-126* . 



25 

b) Methyl 2.5-Dimethyl-4-(2-(phenylthio)benzoylH H-pyrrole-3-carboxytate 

The product of step a) (0.85g. 2.2mmol), sodium hydroxide (0.09g. 2.2mmot). benzenethiol (0.24g. 2.2mmoi) 
and copper (I) oxide (O.iSg. Llmmol) were heated at 100* in dimethylformamide (5ml) under N 2 for 16 
30 hours. The cooled reaction mixture was poured onto dilute hydrochloric acid (50ml) and the product 
extracted with ethyl acetate (2 x 50ml). The organic layers were washed with dilute hydrochloric acid, water 
and saturated brine, dried (Na2SOO and the solvent was evaporated. Chromatography on silica eluting with 
chloroform/ethyl acetate mixtures followed by crystallisation from toluene/chloroform gave the title com- 
pound (0.23g), mp 177-178*. 

35 



2.2 Methyl 2.5-0imethyl-4-(2-(phenylamino)benzoyl)-1 H-pyrrole-3-carboxylate 

40 Copper bronze (2.5g) was added to methyl 4-(2-iodobenzoyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate (2.5g, 
6.5mmoi) and aniline (7.5ml). The reaction mixture was heated at 110* under N2 for 5 hours, cooled, 
diluted with chloroform and filtered. The solvent was evaporated and the residue chromatographed on silica 
eluting with ethyl acetate/dichloromethane mixtures. Rechromatography on silica eluting with ether/hexane 
followed by partial removal of solvent and filtration gave the title compound (0.8g), mp 140-142* . as yellow 

45 crystals. 

Compounds 2.3-2.4 were prepared from appropriate starting materials by methods analogous to those used 
in the preparation of Compounds 2.1 and 2.2. 



50 

2.3 Methyl 2,5-Dimethyl-4-(2-(2-pyridinylamino)benzoyl) -1H-pyrrole-3-carboxylate 
Obtained as the maleate propanolate 1 :1 :1 , mp 1 1 3-1 1 5 * . 

55 

2.4 Methyl 5-Ethyl-2-methyl-4-(2-(phenylamino)benzoyl)-1 H-pyrrole-3-carboxylate 
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w 



a) Methyt 5-ethvl-4-(2-iodobenzoy()-2-methyH H-pyrrole-3-carboxylate 
Obtained by method of Example 2.1, mp 149-150* . 

t>2 Methyl 5»Ethyl-2-methyi-4-(2-(phenylamtno)ben20yQ-lH-pyrrole-3-carboxylate 
Obtained from product of step a), mp 158-159* (dec). 

2.5 Methyl 2,5-dimethyt-4-(2-(cyclohexyiamino)benzoyl)-1 H-pyrrole-3-carboxylate 

is Methyl 4-(2-todobenzoyl)-2,5-dlmethyl-1H-pyrrole-3-carboxylate (1.1g, 2.9mmpj) .was dissolved in cyclohex- 
ylamine (10ml) at 100* under N2. Anhydrous nickel (II) bromide (0.1 g) was added and the mixture heated at 
reflux for 3 hours. The excess amine was evaporated and the residue chromatographed on silica eluting 
with ethyl acetate/petroleum ether (60-80*) (x2). Crystallisation from dichloromethane/cyclohexane gave the 
title compound as yellow crystals, mp 180-182* . 

20 

2.6 Methyl 2,5-dimethyl-4-(2-((phenylmethyl)arnino)benzoyl) -1H-pyrroie-3-carboxylate 

26 Prepared by the method of Example 2.5 
M* 451, nmr delta 1.94, 2.57, 3.50. 4.46 



30 Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amino)phenyi) ((phenylmethyl)imino)methyl)-1H-pynrole-3-car- 
boxytate 

Obtained as by-product in preparation of Compound 2.6, mp 151-153* . 
35 . _ ^ ^ s 

2.8 Methyl 4-((2-(cyclohexylamino)phenyl)(cyclohexyl^^ 

Obtained as by-product in preparation of Compound 2.5, mp 174-176'.——- - - 

2.9 (EVMethyl 2.5-dimethyl-4-(2-(2-phenylethenyl) benzoyQ-1 H-pyrrole-3-carboxylata 

45 Methyl 4-{2-iodobenzoyi)-2 l 5-climethyl-1H-pyrrole-3-carboxylate (0.7g. 1.82mmol), styrene (5ml), 
triethylamine (0.51 g, Smmol), triphenyiphosphine (0.1g) and palladium (II) acetate (catalytic) in dimethylfor- 
mamide (1ml) were heated in a sealed tube at 80* for 16 hours. The reaction mixture was poured onto 
dilute hydrochloric acid and ethyl acetate. The organic layer was separated, dried (MgS04 and the solvent 
was evaporated. Chromatography on silica eluting with ethyl acetate/petroleum ether (60-80*) mixtures 

so followed by trituration with ether/hexane gave the title compound (0.1 7g) mp 76-80* . 



40 



55 



2.10 E-3-(2-((4-(Methoxycarbonyl)-2,5-dimethyl-1 H-pyrrol-3-yl)carbonyl)phenyl)-2-propenoic acid 
Prepared by the method of Example 2.9, mp 225* (dec) 
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2.1 1 Methyl 5-(2-{methoxycarbonyl)ethenyl)-2-methyl-4-(2- (phenylmethyl)benzoyl)-1H-pyrroie-3-carboxylate 
Prepared by the method of Example 2.9 using the Compound of Example 3.21, mp 212-213* . 



2.12 Methyl 2-methyl-5-phenyl-4-(2-(phenylmethyi)benzoyl) -1 H-pyrrole-3-carboxylate 

Methyl 5-iodo-2-methyl-4-(2-(phenylmethyl)benzoyl) -1H-pyrrole«3-carboxylate (1.1 5g. 2.2mmol), 
tetraphenyitin (2.15g,5mmol) and chloro<phenyJmethyl)bis(triphenyl phosphine) palladium II (50ng) were 
heated for 2 days at 60 " in hexamethylphosphoric triamide (20ml). The cooled reaction mixture was poured 
onto dilute hydrochloric acid and ethyl acetate. The organic layer was separated, washed with water, dried 
(MgSO*) and the solvent was evaporated. Chromatography on silica eluting with ethyl acetate/petroleum 
ether (60-80') mixtures followed by HPLC on silica eluting with ethyl acetate/dichloromethane gave the title 
compound (0.26g), mp 149" . 



2.13 Methyl 2-methyl-5-(phenylmethyl)-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxylate 
Prepared by the method of Example 2.12, mp 181 " . 



Example 3 



3.1 Methyl 2-BromcHH2-<:hlorobenzoylh5-methyl-1H-pynrole-3-carboxylate 



a) Methyl 4"(2-Chlorobenzoyi)-5-methyl-1H-pyrrole-3-carboxylate 
Prepared using process a), mp 153-154* . 



b) Methyl 2-Bromo-4«(2-chlorobenzoyl)-5-methyl-1H-pyrroie-3-carboxylate 

Pyridinium bromide perbromide (0.62g. 1.65mmol) was added to a stirred solution of methyl 4-(2- 
ch(orobenzoyl)-6-methyl-1H-pyrroie-3-carboxylate (0.41 5g, I.Smmol) in dichloromethahe (10ml). After 3 
hours, the reaction mixture was washed with water and brine, dried (MgSO*) and the solvent evaporated. 
Chromatography on silica eluting with ethyl acetate/petroleum ether (60-80 " ) followed by crystallisation 
from cyclohexane/ether gave the title compound (0.21 g), mp 122-123* . 



3.2 (4-Bromo-2.5-dirnethyl-1H-pyrrol-3-yl) (2-(phenylmethyl) phenyQmethanone 
Prepared by an analogous method to Compound 3.1. mp 151 * (dec). 
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3.3 Methyl 2-Bromo-5-methvt-4-(2-(phenylmethyl)benzoyl)-1 H-pvrrole-3-carboxylate 

Bromine (3.3ml of 1M In carbon tetrachloride, 3.3mmol) was added to a solution at -78* of methyl 5-methyl- 
4-(2-<phenyImethyl)benzoyl)-1H-pyrrole-3-carboxylate(1.11g, 3.3mmol) and triethylamine (0.33g, 3.3mmol) In 
5 dichloromethane (20ml). After 1 hour the reaction was warmed to room temperature and water was added. 
The organic layer was dried (MgS04) and the solvent was evaporated. Chromatography on silica eluting 
with ethyl acetate/petroleum ether (60-80*) followed by crystallisation from toluene gave the title bromide 
(0.65g), mp 140-141*. 



3.4 Methyl 5-Bromo-2-methvl-4-(2-(phenylmethyl)benzoyl)-1 H-pvrrole-3-carboxylate 
Prepared by an analogous method to Compound 3.3, mp 196-197° . 



3.5 Methyl 4-(2-Chlbrobenzoyl)-2-cyano-5-methyl-1 H-pyrrole-3-carboxylate 

20 Chlorosulphonyl isocyanate (0.74g, 5.2mmol) was added to a stirred solution at -78* of methyl 4-(2- 
chlorobenzoyl)-5-methyl-lH-pyrrole-3-carboxylate (1.11g, 4mmol) in dichloromethane (10ml). The reaction 
mixture was allowed to reach room temperature and then dimethy If orm amide (1.2ml) was added. After 
stirring for 16 hours, ice and dichloromethane were added. The organic layer was separated, dried (MgSO*) 
and the solvent evaporated. Chromatography on silica eluting with ethyl acetate/dichloromethane followed 

25 by crystallisation from toluene gave the title compound (0.3g). mp 143-144* . 

Compounds 3.6-3.8 were prepared by methods analogous to that used for Compound 3.5. 



30 3.6 2.5-Dimethyl*4-(2-(phenvlmethvi)benzoyl)-1 H-pyrrole-3-carbonitrile 
mp 190-191*. 

35 

3.7 Methyl 2-Cvano-5-methyl-4-(2-(phenylmethvQbenzoyl)-1 H-pyrrole-3-carboxylate 
mp 176* . 

3.8 Methyl 5-Cyano-2-methvi-4-(2-(phenylmethyl)benzovl)-1 H-pyrrole-3-carboxylate 
mp 197* (dec) " 

3.9 2, 5-Dimethyl-4-(2-(phenvlmethyl)benzoyl)-1 H-pyrroie-3-carboxamide 

so Chlorosulphonyl isocyanate (1.52g t 10.8mmoi) was added to a solution at -40* of (2,5-dimethyl-1 H-pyrroi-3- 
y!) (2-<phenylmethyl)phenyi) methanone (3g, 10.4mmol) in dichloromethane (50ml). After 1 hour at room 
temperature, sodium sulphate solution was added. The organic layer was separated, washed with water and 
brine, dried (MgSOO and the solvent evaporated. Chromatography on silica eluting with 
methanol/dichloromethane followed by crystallisation from acetone and recrystailisation from 

55 methanol/acetonitrile gave the title amide (0.1 1g), mp 235-237* . 
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3.10 Methyl 4-(2-Chlorobenzoyl)-2-formyl-5-methyl-1 H-pyrrole-3-carboxylate 

Phosphorous oxychioride (0.85g, 5.5mmol) was added with stirring to dimethy If orm amide (0.4g, S.Smmol) at 
0" . After 10 minutes, dichloromethane (5ml) was added followed by a solution of methyl 4-(2-chioroben- 
zoyi)-5-methyl-1H-pyrroie-3-carboxylate (1.39g, 5mmol) in dichloromethane (10ml). After 3 days at room 
temperature, sodium acetate (2g) in water (5ml) was added. After 3 hours, the reaction mixture was washed 
with water and brine, dried (MgSOO and the solvent evaporated. Chromatography on silica eluting with 
ethyl acetate/petroleum either (60-80* ) gave the title compound (0.75g), mp 137-138* (toluene). 
Compounds 3.11-3.13 were prepared by methods analogous to that used for Compound 3.10. 



3.1 1 Methyl 5-Formyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate 
15 mp 186*. 



3.12 Methyl 2-Formyl-5-methyl-4-(2-(phenylmethyl)benzoyl)-l H-pyrrole-3-carboxylate 
mp 138-139*. 



25 3.1 3 2,5-Dimethyl-4-(2-phenylmethyl)ben2oylH H-pyrrole-3-carboxaidehyde 
. mp 167-168". 



3.14 Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-nitro-1 H-pyrrole-3-carboxylate 

A solution of nitric acid (0.5ml of 98%) in acetic anhydride (2ml) was added at -25* to a solution of methyl 
4-(2-chlorobenzoyi)-5-methyMH-pyrrole-3- carboxylate (0.56g. 2mmol) in acetic anhydride (5ml). After 30 
minutes at -25* , the reaction mixture was stirred at 0* for 30 minutes. The reaction was quenched with ice 
and ethyl acetate was added. The organic layer was separated, dried (MgSOA) and the solvent was 
evaporated. Chromatography on silica eluting with ethyl acetate/petroleum ether (60-80*) gave the title 
compound (0.1 2g), mp 189* . 



3.15 (2,5-Dimethyl-4-nitro-1 H-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone 

A solution of (2,5-dimethyM H-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone (4.5g, 15.6mmol) in acetoni- 
45 triie (80ml) was added dropwise to a solution at -40* of nitronium tetrafluoroborate (2.25g. 16.9mmol) in 
acetonitrile (100ml). The reaction mixture was allowed to reach room temperature slowly and then left for a 
further 1.5 hours. Water and ethyl acetate were added. The organic layer, was separated, washed with water 
and brine, dried (MgSO*) and the solvent was evaporated. Purification by HPLC on silica eluting with 
hexane/tetrahydrofuran followed by chromatography on silica eluting with ether/hexane and the crystal- 
50 lisation from 2-propanot/hexane gave the title compound (0.24g), mp 151-152* . 
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3.16 Methyl 4-(2-Chloroben2oylV5-methyl-2-((4-nitrophenyl) azoH H-py rrole-3-carboxylate 

4-Nitrobenzenediazonium tetrafluoroborate (0.47g, 2mmol) was added to a stirred solution of methyl 4-(2- 
chlorobenzoyi)-5-methyl-1H-pyrrole-3-carboxylate (0.556g, 2mmol) in acetonitrile (15ml). A further portion of 
5 diazonium compound (0.3g) was added after 4 hours and the mixture left stirring for 16 hours. The solvent 
was evaporated and the residue purified by chromatography on silica eluting with ethyl acetate/petroleum 
ether (60-80* ) mixtures to give the title compound (0.23g), mp 230* . 



10 



15 



20 



3.17 (2-ChlorophenylK2 t 5-Dimethyl-4-(methvlthio>1H-pyrrol-3-vl)methanone 
Prepared by the method of Example 1.7a. mp 216-217* . 

3.18 Methyl 2-methyl-5-((4>nitrophenvl)azo)'4-(2-(phenvlmethyi)benzoylV1 H-pyrrole -3-carboxylate 
Prepared by the method of Compound 3.16. 

3.1 9 MethyV5-methvl-2-((4-nitropheny0azoH-(2"(phenylmethyl)benzovl)-1 H-pyr role-3-carboxylate 

26 Prepared by the method of Compound 3.16. 

M + r 483; nmr (CDCI 3 ) delta 4.27(s.2H), 3.36(s,3H) and 2.36(s,3H). 

30 3.20 (4-((Dimethylamino)methyl)-2 ; 5<iimethyi-1 H-pyrrol-3-yl) ((2-phenyimeth vi)phenyl)methanone 

A solution of (2 f 5-dimethyl-1 H-pyrrol-3yl) (2- phenyl methyl)phenyl)methanone (2g, 7mmol). dimethylamine 
hydrochloride (0.56g, 7mmol) and paraformaldehyde (0.28g) in ethanol (40ml) was heated at reflux for 4 
days. The solvent was evaporated and the residue was chromatographed on silica eluting with 
35 dichloromethane/methano! mixtures to give the title compound (0.2g), mp 95-100* . 



40 



50 



3 21 Methyl 5-iodo-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrroie-3-carboxylate 



Iodine monochloride (1g. 6.2mmo!) was added to a stirred solution of methyl 2-methyl-4-(2-(pheny!methyl) 
benzoyl)-! H-pyrrole-3-carboxylate (1^g, 3.6mmol) and triethylamine (1.05ml t 3.6mmol) in dichloromethane 
(40ml). After stirring for 16 hours, further iodine monochloride (0.6g) was added. After 1 hour, the reaction 
mixture was poured onto water and ethyl acetate. The organic layer was separated, washed with water, 
46 dried (MgSOi) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
acetate/dichloromethane gave the title compound (1.33g). M* 359; nmr (CDCIa) delta 4.38(S.2H), 3.29(S,3H) 
and 2 ? 49(S.3H). 



Example 4 

55 4.1 Methyl 2-Methyl-4-(2-(phenyimethyl)benzoylH H-pyrrole-3-carboxylate 
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a) i -(2-(Phenylmethyl)phenyl)ethanone 

Tetramethyltin (20ml, 0.14mol) and benzyl(chloro)bis(triphenylphosphine)palladium(ll) (catalytic) were added 
to a stirred solution of 2-(phenylmethyl)benzoyl chloride (0.14mol) in hexamethylphosphoric triamide (30ml). 
5 After heating at 60* for 10 minutes, the reaction mixture was cooled, diluted with water and extracted with 
ether. The organic extract was washed with water, dried (Na 2 SCU) and the solvent evaporated to give the 
sub-title ketone (33.7g). 

IvT 210; nmr (CDCI 3 ) delta 2.45(s,3H) and 4.28(s.2H). 



b) 2-Bromo-1 -(2-(phenylmethyl)phenyl)ethanone 

Bromine (7.6g, 0.048mol) was added dropwise to a solution of 1-(2-(phenylmethyl)phenyl)ethanone (10g, 
is 0.048mol) in acetic acid (800ml). After 1 hour, the solvent was evaporated and the residue dissolved in 
sodium bicarbonate solution and ether. The organic extract was dried (MgSCM and the solvent exaporated 
to give the sub-title bromoketone (1 2.2g). 
Ivf 288/90; nmr (CDCI3) 4.23(s,2H) and 4.24(s,2H). 

\ ^ . 20 . _ 

c) Methyl 4-oxo-4-(2-(phenylmethyl)phenyl)-2-butenoate 

Triphenyiphosphine (9g, 34.6mmol) and 2-bromo-1-(2-(phenylmethyl)phenyl)ethanone (10g, 34.6 mmol) in 
25 ether (700ml) were stirred at room temperature under nitrogen for 3 days. The reaction mixture was cooled 

to -78* and butyl lithium (40ml of IM, 40mmol) was added. Methyl oxoacetate (6ml, excess) was added and 
-*v-— - the mixture allowed to reach room temperature. The solvent was exaporated and the residue extracted with 

petroleum ether (60-80* ). The petrol extracts were evaporated to dryness and the residue chromatographed 

on silica eluting with ether/hexane to give the sub-title ester (3.1g) 
30 M* 280; nmr (CDCI3) delta 3.43(s,3H), 4.23(s.2H). 6.50(d,1H) and 7.45<d,1 H) 



d) Methyl 2-methyl-4-<2-(phenylmethyl) benzoyiH H-pyrrole-3-carboxylate 



35 



A solution of l-((l-isocyanoethyl)sulphonyl)-4-methyfbenzene (4.4g. 0.021 mol) and methyl 4-oxo-4-(2- 
(phenylmethyl)phenyl)-2-butenoate (5.9g, 0.021mol) in ether/dimethylsulphoxide (100ml. 2:1) was added 
dropwise to a stirred suspension of sodium hydride (1g of 80%. 0.033mol) in ether (100ml). After stirring for 
1 hour., the reaction mixture was poured onto 2% sodium chloride solution (1000ml). The aqueous layer was 
40 extracted with ether (4 times) and the ethereal extracts were dried (MgSOi) and the solvent was 
evaporated. Chromatography on silica eiuting with ethyl acetate/dichloromethane followed by crystallisation 
from toluene gave the title compound (3.2g), mp 98-99 



45 



so 
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4.2 Methyl 4-(2-(phenylmethyl)benzoylH H-pyrrole-3-carboxylate 

Prepared by a method analogous to that used in the preparation of Compound 4.1. mp 159-160* 
Example S 

5.1 Methyl 3-(Methoxycarbonyl)-5-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-2-acetate 
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a) Dimethyl 2-Chloro-3-(((1.1-dimethvt9thoxy)carbonyl) hydrazono)pentanedioate 

1,1-DimethylethyJ hydrazfnecarboxylate (6.5g, 49mmol) and dimethyl 2-chloro-3-oxopentanedioate (10.3g, 
49mmol) in ether (150ml) was stirred for 16 hours. The title compound (9.7g) was filtered off. 
(M + l)* 323/5; nmr delta (CDCI 3 ) 5.22 (s,1H). 3.785 (s,3H). 3.775 (s.3H). 1.52 (s.9H). 



b) 2-(Phenylmethyl)benzoyl chloride 

10 

N.N-Dimethylformamide (2 drops) was added to a stirred mixture of 2-(phenylmethyi)benzoic acid (1 1 .5g, 
54mmol) and thionyl chloride (5ml) in benzene (100ml). After 2 hours at reflux the solvent was evaporated 
and the residue azeotroped twice with toluene to give the title acid chloride. 

75 

c) 1-(2-(Phenylmethyl)phenylH ,3-butanedione 

Methyl lithium (49ml of 0.84M, 41mmol) was added to a stirred solution at -78* of trimethy 1(1 -methyl 
20 ethenyloxy)silane (6g, 46mmol) in tetrahydrofuran (60ml). After 1 hour, 2-(phenylmethyl)benzoyl chloride 
(7.3g, 31.6mmol) in tetrahydrofuran (20ml) was added slowly. The reaction mixture was allowed to warm up 
to -30* and then quenched into dilute hydrochloric acid and ethyl acetate. The organic layer was separated, 
washed with brine, dried (MgSO*) and the solvent evaporated. Purification by HPLC eluting with 
tetrahydrofuran/petroleum ether (60-80 * ) mixtures gave the sub-title dione (4.4g). 
25 M* 252; nmr (CDCIg) delta 5.75 (s,1 H), 4.23 (s,2H), 2.10 (s.3H). 



di Methyl 1 -(((1 1 1 -Dimethylethoxy)carbonyi)amino)-3-(methoxycarbonyl>-5-methyl-4-(2-(pheny Imethyl)- 
30 benzoylH H-pyrrole-2-acetate 

Saturated sodium bicarbonate (50ml) was added to a mixture of dimethyl 2-chIoro-3-(((1.1-dimethyiethoxy) 
carbonyJ)hydrazono)pentanedioate (2.2g, 6.6mmol) and ether (50ml). After stirring for 20 minutes, the 
organic . layer was separated, dried (MgSO*) and the solvent removed to give dimethyl 3-(((1.1- 
3$ dimethylethoxy)carbonyl)azo)-2-pentenedioate (1.9g). This compound was added to 1-(2-(phenylmethyl)- 
phenylH ,3-butanedione (1.5g, 6mmol) in tert-butanol (70ml) and the mixture heated at reflux for 15 hours. 
The solvent was -evaporated and the residue chromatographed on silica eluting with 
tetrahydrofuran/petroleum ether (60-80*) mixtures to give the sub-title compound (1.35g). 
MM + I)! 520; nmr (CDCb) delta 3.74 (s.3H), 3.18 (s,3H). 2.10 (S,3H), 1.50 (s,9H). 

40 



e) Methyl 3-(Methoxycarbonyl)>5-methvW2-(phenylmethyt)benz6yl)-1H-pyrrole-2-acetate 

45 Gaseous hydrogen chloride was bubbled through a refluxing solution of methyl 1-(((1,1-dimethyiethoxy) 
carbonyl)amino)-3-(methoxycarbony0-5-methyl-4-(2-(phenyl methyl)bonzoyl)-1 H-pyrrole-2-acetate (1 .3g, 
2.5mmol) in methanol (60ml) for 8 minutes. The methanol was partially removed and the residue dissolved 
in ethyl acetate. The organic layer was washed with dilute sodium bicarbonate, water and brine, dried 
(MgSOf) and the solvent was evaporated to give the 1 -amino intermediate as an oil. 

50 This oil was dissolved in ethanol (80ml) and then 2M hydrochloric acid(10ml) was added. The solution was 
cooled to 12* and then sodium nitrite (0.8g) in water (10ml) was added over about 2 minutes. After 10 
minutes, ethyl acetate and water were added. The organic layer was washed with water (3 times) and brine, 
dried (MgSCU) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
acetate/dichloromethane mixtures followed by crystallisation from "methanol gave the title compound (0.46g). 

55 mp 152-153*. 
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5.2 Methyl 5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoyl)- 1 H-pyrrole-3-carboxy late 



a) Methyl 2-Chloro-3-<((1.1-dimethylethoxy)carbony{) hydrazono)butanoate 

1,1-Dimethylethyl hydrazinecarboxylate (7g, 53mmoI) was added portionwise to a solution at room tempera- 
ture of methyl 2-chIoro-3-oxobutanoate (7.5g, 50mmol) in ether (200ml). After stirring for 18 hours, the solid 
was filtered off to give the sub-title hydrazone (13.7g), mp 143-144* (dec). 



b) 4-f2-(Phenylmethyl)benzoyl)-3,5-heptanedione 

Sodium hydride (4.5g, 0.094moles) was added to a solution of 3,5-heptanediohe (6g. 0.047moles) in 
dimethoxy ethane (100ml). After 1 hour, 2-(phenylmethy!) benzoyl chloride (10.8g, 0.047moles) in dimethox- 
yethane (30ml) was added. After 16 hours, water and hexane were added. The separated aqueous extract 
was acidified with 2N hydrochloric acid and extracted with ether. The ethereal extract was washed with 
water and brine, dried (MgSO*) and the solvent evaporated. HPLC on silica eluting with 
tetrahydrofuran/petroleum ether (60-60*) mixtures gave the trione (8.1 g). 
M* 322; nmr delta (CDCIa) 0.91 (t,6H), 2.01 <q,4H), 4.40 (s,2H). 



c) l-(2-(phenylmethy))phenyl)-1 ,3-pentanedione 

The product of step b) (7.5g, 23mmol) was heated at 80* in acetic acid (100ml) containing concentrated 
sulphuric acid (3ml) for 2.5 hours. After cooling, water and ethyl acetate were added. The organic layer was 
separated, washed three times with water, dried (MgSO*) and the solvent was evaporated. HPLC on silica 
eluting with tetrahydrofuran/ petroleum ether (60-80 " ) mixtures gave the sub-title dione (2.2g). 
M* 266; nmr delta (CDCI3) 1 .3(t3H). 2.37 (q.2H). 4.23 (S.2H). 



cJ2 Methyl 1 -(((1 ,1 -Dimethvlethoxy)carbonyl)amino)-5-ethyl-2-methyl-4-(2-(phenylmethy l)benzoylH H-pyrrole- 
3-carboxylate 

Saturated sodium bicarbonate (100ml) was added to a vigorously stirred mixture of methyl 2-chloro-3-(((1,1- 
dimethylethoxy)carbonyl)hydrazono)butanoate (3.6g, 15.8mmol) and ether (100ml) containing 
tetrahydrofuran (5ml). After 2 hours, the organic layer was separated, washed with water, dried (MgSO*) 
and the solvent was evaporated. 1-(2-(Phenyimethyl)pheny1H ,3-pentanedione (2.2g, 8.3mmol) in t-butanol 
(150ml) was added and the mixture heated at reflux for 17 hours. The solvent was evaporated and 
crystallised from ethyl acetate/hexane to give the sub-title compound (3.0g), mp 162-164* (dec). 



e) Methyl 1-Amino-5-ethyl-2-methyl-4-(2-(phenylmethyl) benzoyiH H-pyrrole-3-carboxylate 

HC1 gas was bubbled through a solution of the product of step d) (3g. 6.3mmol) in methanol at reflux for 7 
minutes. After cooling, the methanol was partially evaporated and then ethyl acetate and water were added. 
The organic layer was washed with water, dried (MgSO*) and the solvent evaporated. Crystallisation from 
methanol gave the sub-title compound (2.1 g). mp 143-144* . 
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f) Methyl 5-Ethyl-2-methvW2"(phenylmethvl)benzoyl)-l H-pyrroie-3rcarboxylate 

The produce of step e) (2g. 5.3mmol) was dissolved in hot ethanol (250ml) and cooled to 10 ". 
Concentrated hydrochloric acid (3ml) and water (10ml) were added followed by a solution of sodium nitrite 
5 (1.8g, 26mmol) in water (10ml). After 20 minutes, the solvent was evaporated and the residue dissolved in 
ethyl acetate and water. The organic layer was washed with water <x2) and brine, dried (MgSO*) and the 
solvent was evaporated. Crystallisation from ether/hexane and recrystailisation from 2-propanol gave the title 
compound (0.25g), mp 152-153* . 

Compounds,5.3-5.12 were prepared from appropriate starting materials using methods analogous to those 
10 used in the preparation of Compounds 5.1 and 5.2. 



5.3 Methyl 2.5-Dimethyl-4-((1 -(phenylmethvlH H-pyrrol-2-yl)carbonylH H-pyrrole-3-carboxylate 



15 



a} Methyl 1-(((1,lOimethvlethoxy)carbony^ 
carbonylH H-pyrrole-3-carboxy late 

Prepared by the method of Compound 5.1 d), mp 178-180 . 



25 
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b) Methyl 2.5-DimethyW(1-(phenylmethylH H-pyrrol-2-yl)carbonyl)-1H-py rrole-3-carboxylate 
Prepared from the product of step a) by the method of Compound 5.1e) and 5.1f). mp 182-183* . 

5.4 Ethyl 4-(2-Chloroben20vlV1-((methoxycarbonvl)amino)-2 > 5-dimethyl-1 H-pyrroie-3-carboxytate 
mp 138-140*. 



5.5 Methyl 4-(2-Chlorobenzoyl)-1-(((1 ,1 -dimethylethoxy) carbonyl)amino)-2,5-dimethyl-1 H-p vrrole-3-carbox- 
ylate 

40 mp 163-164*. 



5.6 Methyl l-Amino-4-(2-chlorobenzoyl)-2 l 5-dimethvl*1H-pyrrole-3-carboxylate 

Prepared by the method of Compound 5.1 e) and purifying the intermediate 1-amino compound, mp 167- 
168* c. 



50 

5.7 Methyl 2,5-0imethyl-4-((2-methyl-1-piperidinyl) carbonylH H-pyrrole-3-carboxylate 



55 
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a) Methyl W((1 J-dimethylethoxy)carbony1)am 
pyrrole-3-carboxylate 

Prepared by the method of Compound 5.ld) 
5 M* 393: nmr (CDCUj delta 2.2(s.3H). 1.88(s.3H) and 1.5(s,9H). 



b) Methyl 1"amino>2.5*dimethyl>4-((2-methyl-1-pipendinyl)carbonyi)-1 H-pyrrole-3-carboxylate 

w 

Prepared by the method of Compound 5.6. 

M* 293; nmr (CDCb) delta 3.59(2s, total 3H), 2.50(2s. total 3H) and 2.40<2s. total 3H). 



15 

c) Methyl 2,5"dimethyl-4-((2-methyl'i-piperidinyl)carbonyl)-i H-pyrrole-3-carboxylate 
Prepared by the method of Compound 5.1 f). mp 170-172* . 

20 

5.8 Methyl 2,5-Dimethyl-4-((1'(phenylmethy1>»1 H-imidazol-2-yl)carbonyl)1 H-pyrrole-3-carboxylate 

25 

a£ Methyl 1 -(((1 ,1-dimethylethoxy)cart3onyl)amino) -2,5-dimethyl-4-((1 -(phenylmethy l)-1 H-imidazol-2-yl) car- 
bonylH H-pyrrofe-3-carboxylate 

Prepared by the method of Compound 5.1 d). 
30 M* 452; nmr (CDCb) delta 1.49(s.9H), 2.16<s,3H) t 2.27(s.3H) and 3.00(s.3H) 



b) Methyl 2.5-dimethyl-4-((1-(phenylmethyi) -1 HHmidazol-2-yl)carbonyM H-pyrrole-3-carboxylate 

35 

Prepared from the product of step a) by the method of Compound 5.1e) and 5.it). mp 214-215* (dec). 



40 5.9 Methyl 5-Bhyl-2-methyl-4-((1-(phenylmethylH H-pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylate 



a) Methyl .1 -dimethylethoxy)carbonyl)amino)-5-ethyl-2-methyl-4-((1-phenylmethyl-1 H-pyrrol-2-yl)- 

45 carbonyp-1 H-pyrrole-3-carboxy late 

Prepared by the method of Compound 5.1d). 

M + f 466; nmr (CDCb) delta 3.25(s.3H). 6.07(dd.1 H) and 6.95(t1 H) 

50 

5i Methyl 5-ethyl-2-methyl-4-((l -(phenylmethyl)-l H-pyrrol-2-yl)carbonylH H-pyrrole-3-carboxylate 
Prepared from the product of step a) by the method of Compound 5.1e) and 5.1 f). mp 151-152* . 

55 



26 



EP 0 300 688 A1 



5 



10 



20 



30 



45 



5.10 Methyl 2-m9thyi-4-(2-phenyimethy0benzovl)«5-trifluoromethyh1 H-pyrroie-3-carboxylate 
mp 193-194* 

5.1 1 Methyl 4-(2-((4>methoxyphenyi)methynben2oyl)-2 t 5<ilmethyl"1 H-pyrroie-3-carboxylate 
mp 169-170* 



5.12 Methyl 4-((9H-fluoren-1-yl)carbonyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate 
75 mp 171-173*. 



5.13 Methyl 2-methyl-4,5-di(2-pyridinylH H-pvrrole-3-carboxylate 



2-Pyridinecarboxaldehyde (10.7g, 0.1 mol) and methyl 3-amino-2-butenoate (11. 5g, 0.1 mol) were heated at 
reflux in nitroethane (7.5g) and t-butanol (50ml) for 36 hours. The solvent was evaporated and the residue 
chrbmatbgraphed on silica elutlng with ethylacetate/petroleum ether (60-80*) mixtures followed by further 
chromatography on silica eluting with tetrahydrofuran/hexane. Crystallisation from ether/cyclohexane gave 
25 the title compound (0.35g). mp 114-116* . 



5.14 (2-Chlorophenyl) (2 t 5-Dimethyi-4-phenyl-1H-pyrroi-3-yl)methanone 



a) 1 -(2-Chlorophenyi)-1 ,3-butanedione 

35 Boron triflouride was bubbled through a solution at -78* of 1 -(2-chlorophenyl)ethanone (14.5g, 94mmoi) and 
acetic anhydride (20ml) in dichloromethane (200ml) for 1 hour. The mixture was allowed to warm to room 
temperature and left overnight. Sodium acetate (80g) in water (100m i) was added and the mixture heated at 
reflux for 2 hours. The organic layer was separated, washed with water and brine, dried (MgSO*) and the 
solvent evaporated. The residue was heated at 90-100* for 16 hours in saturated aqueous sodium acetate 

40 (100ml). The reaction mixture was diluted with water and extracted with ethyl acetate. The organic extract 
was washed with brine, dried (MgSO*) and the solvent exaporated to give the sub-title dione (7.6g). 
M * 1 96/8; nrnr (CDCIa) delta 2.2(s.3H) and 6.04(s,1 H). 



b) 3-Amino-1 -(2-chlorophenyi)-2-buten-1 -one 



Ammonia was bubbled through a refiuxing solution of the product of step a) (12g, 6lmmol) In toluene 
(100ml) containing ammonium acetate (1g) in a Dean-Stark apparatus. After 7 hours, the reaction mixture 
so was cooled and the resulting solid filtered off to give the sub-title enamine (9.4g) 
M* 195/7; nrnr (CDCIa) delta 2.04 (s,3H) and 5.38 (S.1H) 



55 
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c) (2-Chlorophenyl) (2,5-dimethyl-4-phenyl-1 H-pyrrol-3-yl)methanone 

The product of step b) (ig, 5.1mmoi) and 2-nitro-1-phenyM-propene (0.9g. 5.5mmol) were heated at reflux 
for 1 day in tert-butanol (5ml) under nitrogen. The solvent was evaporated and the residue was purified by 
chromatography on silica (twice) eluting with ethyl acetate/petroleum ether (60-80*) and then 
dichloromethane/ethyl acetate. Crystallisation. from 2-propanol gave the title compound (0.1 75g), mp 220- 
222\ 



5.1 5 Methyl 4-(4-(1H-imidazoi-l-yl)phenyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate 

Prepared by the method of Example 5.14c) from methyl 3-amino-2-butenoate and 1-<4-(1H-tmidazolH-yl)- 
phenyl)-2-nitro-2-propene, mp 216-218* . 



Example 6 



6.1 Methyl 2.5-dimethyl-4-(2-pyridinylH H-pyrrole-3-carboxylate 

Acetaldehyde (1.6g, 36.6mmol) in dimethylformamide (2ml) was added over 45 minutes to a solution of 
methyl 3-oxo-2-((2-pyridinyl)methyiene)butanoate (2.5g, 12.2mmol), triethylamine (0.88g, 8.7mmol) and 5-(2- 
hydroxyethyl)-4-methyl-3-(phenylmethyl)thiazolium chloride (0.4g) in dimethylformamide (10ml) at 80* 
under nitrogen. After 4.5 hours at 80* , ammonium acetate (2.35g, 30.5mmol) was added and the heating 
continued for a further 16 hours. The solvent was evaporated and the residue was dissolved in ethyl acetate 
and saturated sodium bicarbonate. The organic layer was separated, dried (Na2SO*) and the solvent wa 
evaporated. Chromatography on silica eluting with chtoroform/methanoi mixtures followed by trituration with 
ether gave the title compound (0.95g), mp 156-158* . 



Example 7 



7.1 Methyl 2.5-Oimethyl-4-(2-(phenylmethyl)benzoyt)-1 H-pyrrole-3-carboxylate 



a) Methyl 4-Bromo-2,5-dimethyl-1 H-pyrrole-3-carboxylate 

A stirred solution of methyl 2,5-dimethyM H-pyrrole -3-carboxylate (1 .5g, 9.8mmol) in chloroform (60ml) and 
triethylamine (2.5ml) cooled to 0* C was treated portionwise with pyridinium perbromide (3.5g. 10.94 mmol). 
The mixture was allowed to warm to room temperature and then silica (6g) was added in one portion and 
the entire mixture evaporated to dryness under reduced pressure (14 mm Hg) with gentle heating (below 
50*). Chromatography on silica eluting with ethyl acetate-hexane mixtures gave the sub-title compound 
(1.9g), M*231/233. 



b) Methyl 4-Bromo-2.5-dimethyl-1-((2-(trimethylsilyl) ethoxy)methy I)- 1 H-pyrrole- 3-carboxylate 

The product of step a) (2g, 8.62mmol) in tetrahydrofuran (20ml) was added dropwise to a stirred and ice- 
cooled suspension of sodium hydride (0.3g, 12.5mmol) in tetrahydrofuran (60ml). After stirring at room 
temperature for 45 minutes the resulting pale yellow suspension was treated with (2-<trimethylsilyl) ethoxy)- 
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methyl chloride (1.7ml, 10.2mmol). After stirring for 2 hours at room temperature the reaction was quenched 
with water (5ml) and evaporated to near dryness. The residue was extracted with chloroform and the 
combined extracts dried (MgSCk) and evaporated. Chromatography of the resulting oil on silica eluting with 
ethyl acetate-hexane mixtures gave the sub-title compound (2.67g), M*361/363. 



c) Methyl 2>Dimethyl-4-(2-(phenylmethyl)benzoy^ 
ylate 

The product of step b) (1.3g. 3.59mmol) in tetrahydrofuran (20ml) at -78' under nitrogen was treated 
dropwise with n-butyl lithium (2.2ml, 1.6 M in hexane. 3.56mmol) and the resulting mixture stirred at -78* 
for 15 minutes. 2-<Phenylmethyi)benzoyl chloride (1g ; 4.34mmol) in tetrahydrofuran (5ml) was rapidly added 
and the mixture evaporated to near dryness and the residue extracted with chloroform. The combined 
extracts were dried (MgSCU) and evaporated. Chromatography of the resulting oil on silica eluted with ethyl 
acetate-hexane mixtures gave the sub-title compound (1.3g), M* 477. 



d) Methyl 2 t 5-Dimethyl-4-(2-(phenyimethyi)ben2oyl)-1H-pyrrole-3-carboxylate 

Boron trifluoride etherate (1.5ml, 12.2mmol) was added dropwise to a stirred solution of the product of step 
c) (0.58g, 1.21mmol) at 0* under nitrogen. The mixture was warmed to room temperature, stirred for 2 
hours, , then quenched with saturated aqueous sodium bicarbonate (50ml). The resulting mixture was 
extracted with dichloromethane and the combined extracts dried (MgSO*), and evaporated to give a yellow 
gum which dissolved in acetonltrile (30ml). This solution was treated dropwise with 10 drops of trimethyl- 
(phenylmethyl) ammonium hydroxide (Triton B) (40% in methanol) and stirred at room temperature 
overnight. The mixture was carefully evaporated and the residue extracted with chloroform. The combined 
extracts were washed with water, dried (MgSOO and evaporated. Chromatography of the resulting oil on 
silica eluting with ethyl acetate-hexane 'mixtures gave the title compound (0.31g) as a white solid, mp 143- 
144*,- " . — - * 



7.2 Methyl 2,5-Oimethyl-4-(2-phenylbenzoylHH-pyrrole -3-carboxylate . 

The method of Compound 7.1 using 2-phenylbenzoyl chloride gave the title compound as a whitel solid, mp 
185-186*. 



7.3 (E)Methyl 5-(2-cyanoethenyl)-2-methyl-4-(2-(phenyl methyl)benzoy!H H-pyrrole-3-carboxylate 



a] Methyl 5-bromo-2-methyl-4-(2-(Phenylmethyl) benzoylH -((2-(trimethylsilyl)ethoxy)methyl)-1 H-pyrrole-3- 
carboxylate 

Prepared by the method of Example 7.1b) from the compound of Example 3.4. 



b} Methyl 5-formyl-2-methyl-4-(2-phenylmethyl)benzoyl) -1 ■((2-(trimethylsilyl)ethoxy)methylH H-pyrrole-3- 
carboxylate 

Prepared by the method of Example 7.1c) using methyl formate, hmr delta (CDIa) 9.24(2,1 H). 5.85(s,2H), 
3.42(s,3H). 
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c) E-Methyl 5-(2-cyanoethenyl>-2-methyl-4-(2-(phenyimethvl)benzoyl)»1 H-pyrrole-3-carboxylate 

Prepared by the method of Example 7.1 d), the Triton B/acetonitrile reaction was left for 3 days to give the 
cyanoethenyl compound, mp 180-181 . 



7.4 Methyl 2.5-dimethyl-4-((2-phenylmemyt)phenyt)thio) -1 H-pyrrote-3-carboxylate 



a) Methyl 4-iodo-2,5-dimethyH H-pyrrole-3-carboxylate 

Iodine (13.2g,5.2mmol) was added to a stirred solution at -40 # of methyl 2,5-dimethyM H-pyrrole-3- 
carboxylate (8g.5.2mmol) and triethylamine <5.8g,57.5mmol) in dichloromethane (250ml). After 10 hours at 
room temperature, the solvent was evaporated and the residue was chromatographed on silica eluting with 
ethyl acetate/dichloromethane mixtures to give the sub-title iodo compound (7.7g). 
M* 279; nmr delta (CDCb) 3:82(s.3H). 2.49<s,3H) and 2.20(s.3H). 



b) 0-(2-(phenylmethyl)phenyl) dimethylthiocarbamate 

Sodium hydride (0.835g of 80%, 29mmol) was added to a solution of 2-(phenylmethyl)phenol (5g,27mmol) 
in dimethylformamide (80ml). After 20 minutes this solution was added dropwise over 10 minutes to a 
solution at 12* of dimethylthiocarbamoyl chloride (3.6g t 29mmol) in dimethylformamide (50ml). After stirring 
at room temperature for 1.5 hours, the reaction mixture was poured onto water and ethyl acetate. The 
organic layer was separated, washed with water (3x) and brine, dried (MgSOO and the solvent was 
evaporated to give the sub-title compound <4.9g) as a yellow oil 
M* 271; nmr delta (CDCb) 3.93 (s,2H), 3.44 (s,3H) and 3.11 (s.3H). 



c) S-(2-(phenylmethyi)phenyl) dimethylthiocarbamate 

The product of step b) (4.6g.17mmol) in 2,2-oxydiethanol (50ml) was heated at 245* for 4 hours. 
Chromatography on silica eluting with tetrahydrofuran/petroleum ether (60-80*) gave the sub-title com- 
pounds (3.8g). 

M*271 ; nmr delta (CDCb) 4.19 (S.2H), 3.10 (s.3H) and 3.01 (s.3H). 



d) 2-(Phenylmethyl)benzenethiol 

The product of step c) (3.7g f l4mmol), methanol (60ml) and 10% aqueous sodium hydroxide (30ml) were 
heated at reflux for 15 hours. The reaction mixture was poured onto ethyl acetate and dilute hydrochloric 
acid. The organic layer was separated, dried (MgSO*) and the solvent was evaporated. Chromatography on 
silica eluting with hexane gave the sub-title thiol (1.5g). 
Nmr delta (CDCb) 4.06 (s,2H) and 3.17 (s,1H). 
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e) Bis(2-(phenytmethyl)phenvl)disulphide 

The product of step d) (1.0g,5mmol) was added to a stirred mixture of pyridinium chlorochromate 
(1.08g,5mmol) and florisil (2g) in dichlorom ethane (75ml). After 15 mjnutes, the reaction mixture was filtered 
5 through a short silica column; eluting further with tetrahydrofuran/hexane mixtures. The sub-title disulphide 
(0.96g) was obtained as an oil. 
M* 398; nmr delta (CDCI 3 ) 4.14 (s,4H). 



10 

f) Methyl 2,5-dimethyl-4-((2>{phenylmethyl)phenyl)thio) -1-((2-(trimethylsilvl)ethoxy)met hvl>-1 H-pyrrole-3-car- 
boxylate 

Prepared by the method of Example 7.1b) and 7.1c) from the product of Example 7.4a) without isolation of 
75 the intermediates and reaction with the product of Example 7.4e). 

M * 467; nmr delta (CDCI 3 ) 5.23 (s,2H), 4.20 (s,2H). 3.59 (s.3H). 2.62(s,3H), 2.29 (s,3H) and 0.00 (s.9H). 



20 g) Methyl 2 t 5-dimethyl-4-((2'(phenylmethyl)phenyl)thio) -1 H-pyrrole-3-carboxylate 

Tetra-n-butyl ammonium fluoride (0.7g,2.2mmol) in tetrahydrofuran (20mi) was added to a solution of the 
product of step f) (0.22g. 0.46mmol) in tetrahydrofuran (20mi). After heating at 55" for 5 hours, the reaction 
mixture was poured onto water and ethyl acetate. The organic layer was separated, dried (MgSO*) and the 
25 soivent was evaporated. HPLC eiuting with tetrahydrofuran/hexane gave the title sulphide. 
M + l* 352; nmr delta (CDCI3) 4.20 (s,2H), 3.60 (2.3H), 2.54 (s,3H) and 2.20 (s,3H). 



30 Example 8 



6.1 Methyl 4-(((2-(3>dimethoxvphenyl)ethy0amino) carbonyt)-2,5-dimethyl-i H-pyrrole-3-carboxylate 

35 

a) Methyl 2,5-dimethvl-4-(trichloroacetvl)-1H-pyrrole«3-carboxylate 
40 Prepared by the method of Compound 1.1 . mp 156-158* . 



b) Methyl 4-(((2-(3,4-dimethyoxvphenyl)ethyQamino) carbony 0-2, 5-dimethyl-1H-pyrrole-3-car boxy late 

45 

Prepared by reaction of the product of step a) with 2-{3.4-dimethyoxyphenyl)ethylamine, mp 162-164 . 
Compounds 8.2-8.3 were prepared from Compound 8.1a) by methods analogous to that of Compound 8.1b) 
using appropriate amines. 

so 

a2 Methyl 4-(((1 H-benzimidazol-2-yl)amino)carbonyl)-2 T 5-dimethyl-1 H-pyrrole-3-carboxylate hydrochloride 
hydrate 

56 mp 21 3-21 5* 
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8.3 Methyl a.S-dimethvl^tga^^morpholinyOethvDamino) carbonyl)-1H-pyrrole-3-carboxylate 
Prepared as the maieate hemihydrate, mp 111-113*. 

8.4 Methyl 2.5^dimethyl-4-(oxo((pheny1methyl)amino) acetylH H-pyrrole-3-carboxylate 

a) Ethyl 4-(methoxycait)onyl)-2,5<limethyl-oroxo-1 H-pyrrole-3-acetate 
Prepared by the method of Compound 1 .1 , mp 1 1 7-1 1 9 * . 

b) Methyl 2.5-dimethyl-4-(oxo(phenylmethyl)amino) acetylH H-pyrrole-3-carboxylate . . 
Prepared by reaction of the product of step a) with C6HsCH 2 NHAI<CH3) 2 . mp 219-221 * . 

8.5 Methyl 4*(((2-benzothia20lyl)amino)carbonyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate 

a) Monomethyl 2.5-dimethy 1-1 H-pyrrole-3.4-dicarboxy late 

The product of Example 8.1a) (0.7g t 2.34mmo1) was heated at reflux for 3 hours in tetrahydrofuran (15ml). 
methanol (5m!) and sodium hydroxide solution (2.5ml of 1M). The solvent was evaporated after acidification 
and then the solid dried by azeotropic distillation with benzene to give the sub-title acid. M + 1* 198; nmr 
delta (D&DMSO) 3.78(s.3H), 2.33(s.3H) and 2.30(s,3H). 

b) Methyl 4-(((2-benzothiazolyQamino)carbonyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate 

Phosphorus pentachloride (0.52g, 2.5mmol) was added to a stirred suspension of the product of step a) 
(0.5g, 2.5mmol) in dichloromethane (30ml). After 30 minutes, the solution was filtered and 2-ben- 
zothiazolamine (0.76g, Smmol), 4-dimethylaminopyridine (0.03g) and acetonitrile (20ml) were added to the 
filtrate. After 24 hours, the solvent was evaporated and the residue dissolved in ethyl acetate and saturated 
sodium bicarbonate. The organic layer was separated, dried (MgSO*) and the solvent evaporated. 
Chromatography on silica eluting with dichloromethane/ethyl acetate gave the title compound (0.25g) 
mp>250". 

Example 9 

9.1 Methyl 4-(3,4-dihydro-6,7-dimethoxy-1-isoquinolinyl)-2,5^3tmethyl-1 H-pyrrole-3-carboxylate 
Prepared from Compound 8.1 by treatment with phosphorous oxychloride and acetonitrile, mp 258-259* . 
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9.2 Methyt 4-(5-anthracenyl)-2-fonTiyl-5-methyl-1 H-pyrrole-3-carboxylate 
Obtained as a by-product in the preparation of Compound 3.12, mp 244* (dec). 

5 

9.3 Methyl 4-(5^anthracenyl)«5-formvi-2"methyl-1H-pyrrole>3-carboxylate 
Obtained as a by-product in the preparation of Compound 3.11, mp>280* . 

9.4 Methyl 4-0 1 H-dibenz(b.e)azepin-6-yl)-5-methyl-1 H-pyrrole-3-carboxylate 

15 

a) Methyl 4-(2-((2-nitrophenyl)methy»benzoyl)-5-methyl-1 H-pyrrole-3-carboxylate 
Prepared by the method of Example 1 .1 M*378. 

20 

p) Methyl 4-(1 1 H-dibenz(b.e)azepin-6-yl)-5-methy 1-1 H-pyrrole-3-carboxylate 
25 Prepared by hydrogenation of the product of step a), by the method of Example 12, mp 239-240* . 

9.5 (i) Methyl 2,5-dimethyl-4-(2,3,4 t 5-tetrahydro-1H-benzazepin-2-yl>-1H-pyrroie-3-carboxytate 

30 

(ii) Methyl 2,5-dimethyl-4-(4 t 5-dihydro-3H-benzazepin-2-yl)-1 H-pyrrole-3-carboxylate 

35 

a) Methyl 4-(1 oxo-4-(2-nitrophenyl)butyO-2,5-dimethyl-1 H-pyrrole-3-carboxylate 

Prepared by the method of Compound 1.1; nmr delta (CDCb) 3.78 (s f 3H), 2.41 (s,3H) and 2.24 (s,3H), 

40 

b) (i) Methyl 2.5-dimethyl-4-(2,3,4,5-tetrahydro-1 H-benzazepin-2-yMH-pyrrole-3-carboxylate 

45 

(ii) Methyl 2,5-dimethyl-4-(4 t 5-dihydro-3H-benzazepin-2-yl)-1 H-pyrrole-3-carboxylate 

Obtained as a mixture by hydrogenation over RO2 of the product of step a), by the method of Example 12, 
so mp (i) 164-165* , (ii) 226-227' . 

9.6 Methyl 4r(3.4-dihydro-1 -isoquinolinyl))-2,5-dimethyl-1 H-pvrrole-3-carboxylate 

55 
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a) Methyl 2.5-dimethyl-4-(2-(2<;arboxyethyl)benzoylH H-pyrrole-3-carboxylate 

The compound of Example 2.10 (2g, 6.08mmol) was hydrogenated at 3 atmospheres in methanol for 16 
hours over 10% palladium on carbon. The catalyst was filtered and the solvent was evaporated to give the 
acid (2.0g), nmr delta (DsDMSO) 11.51(brs,lH), 2.83{t2H), 2.44(t.2H). 



b) Methyl 4-(2-(2-((n,1-dimethylethylethoxy)<^rbonyl) amino)ethyl)benzoylh2,5-dimethyl-1H-pvrrole-3-car' 
boxylate ~- - 

Diphenylphosphoryl azide (1.6g; 5.9mmol) was added to a solution of the product of step a) (2g, 6.08mmol) 
and triethylamine (0.7g, 6.9mmol) in t-butanol (100ml). The mixture was heated at reflux for 4 hours and 
then the solvent was evaporated. Chromatography on silica eluting with ethyl acetate/petroleum ether (60- 
80 ") followed by rechromatography on silica eluting with ethylacetate/dichtoromethane gave the sub-title 
compound (0.1 6g). 

M + T 401; nmr deltaCCDClg) 3.24(s.3H), 2.43(s t 3H) t 2.35(s,3H) and 1.40(s.9H). 



c) Methyl 4-(3.4-dihydro-l-isoqu!noiinyl))-2,5-dimethyl-1H-pyrrole-3-carboxylate 

The product of step b) (0.1 6g, 0.4mmol) was heated at reflux for 15 minutes in tetrahydrofuran (5ml) and 
hydrochloric acid (1ml of 2M). After cooling, ethyl acetate and saturated sodium bicarbonate were added. 
The organic layer was separated, dried (MgSO*) and the solvent evaporated. Chromatography on silica 
eluting with chloroform/methanol gave the title compound (0.04g), mp 138* (dec). 



9.7 (*) Methyl 4-(4 t 5-dihydro-5-phenyl-2-oxazolyl)-2.5-dimethyl-1 H-pyrrole-3-carboxytate 

Methyl 2,5-dimethyl-4-(trichloroacetyl)-1H-pyrrole-3-carboxylate (1.0g. 3.35mmol) and beta-hydroxyben- 
zeneethanamine (1g, 7.3mmol) were heated a 110* in toluene (3ml) for 4 hours. The cooled reaction 
mixture was dissolved in ethylacetate and dilute hydrochloric acid. The organic layer was separated, dried 
(Na2SO*) and the solvent was evaporated. The residue was dissolved in dichloromethane (20ml) and 
thionylchloride (0.37ml. 5.2mmol) was added slowly with stirring. After 2 hours at room temperature, the 
solvent was evaporated and the residue was dissolved in chloroform. This solution was added to saturated 
sodium bicabonate. The organic layer was separated, dried (Na2SO*) and the solvent was evaporated. 
Chromatography on silica eluting with dichloromethane/rnethanol followed by trituration with ether gave the 
title compound (0.6g), mp 165-168* . 



9.8 (S) and (R) Methyl 4-(4,5-dihydro-4-phenyl-2-oxazolyl)-2,5-dlmethyl-1H-pyrrole-3-carboxylate 

Prepared by the method of Example 9.7. 
mp (S) 153-154" , (R) 135-136*. 



9.9 Methyl 2.5-dtmethvl-4-(2-quino(inyl)-lH-pyrrole-3-carboxylate 
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a) Methyl 2,5-dimethyM-(3-(2-nitrophenyl)-1-oxo-2'Prop8nyl)-1 H-pyrrole- 3-carboxylate 

Prepared by the method of Example 1.1. 

Nmr deita(CDCIa) 3.63(s,3H) t 2.37(s,3H), and 2.24(s,3H). 



b) Methyl 2,5-dimethyJ-4-(3-(2-nitrophenyl)-1-oxopropyl)-1 H-pyrrole-3-carboxylate 

10 Tributyltin hydride (2ml) was added dropwise to a solution of the product of step a) (1.5g. 4.6mmol) and 
tetrakistriphenylphosphine palladium (0) (catalytic) In tetrahydrofuran (50ml). After 4 hours, more tributyltin 
hydride (1ml) was added and the mixture stirred for 16 hours. The reaction mixture was added to water and 
ethyl acetate. The organic layer was separated, dried (MgSO*) and the solvent was evaporated. Chromatog- 
raphy on silica eluting with ethyl acetate/hexane gave the sub-title compound (1 .5g). 

15 M* 330; nmr delta (CDCI 3 ) 3.75(s,3H), 3.25(t,2H), 3.12(t.2H. 



20 



25 



30 



40 



Methyl 2.5-dimethyl-4-(2-quinolinyl)-1H-pyrroie-3-carboxylate 

The product of step b) was hydrogenated at 4 atmospheres in acetic acid (400ml) over 10% palladium on 
carbon for 16 hours. The catalyst was filtered off, the solvent was evaporated and the residue was 
chromatograhed on silica eluting with ethyl acetate/hexane to give the title compound (0.1 7g), mp 210- 



9.10 Methyl 2.5-dimethvl-4-(2-phenyH H-imidazoi-4-ylH H- pyrrole-3-carboxylate 



a) Methyl 4-(chloroacetvl)-2 ( 5-dimethyl-1 H-pyrrole-3-carboxyiate 

Prepared by the method of Example 1.1. 
35 M* 229/231 ; nmr delta (CDCI3) 4.55(s,2H), 3.84(2 t 3H). 



b) Methyl 2,5-dimethyl-4-<2-pheny 1-1 H-imidazol-4-ylH H-pyrrole-3-carboxylate 



Methyl 4-(ch loroacetyl)-2 t 5-dimethy 1-1 H-pyrrole-3-carboxy late (0.5g, 2mmol) l benzamidine hydrochloride 
(0.38g, 2mmol) and sodium bicarbonate (0.36g, 4mmol) were heated at reflux in acetonitrile (20ml) for 1.5 
days. The reaction mixture was poured onto dilute hydrochloric acid and ethyl acetate. The aqueous layer 
was separated, basified with sodium bicarbonate and extracted with ethyl acetate. The organic extract was 
45 washed with brine, dried (MgSOO and the solvent was evaporated. Chromatography on silica eluting with 
dichloromethane/methanol followed by trituration with ether gave the title compound (0.26g). mp 233-234* . 



so Example 10 



10.1 Methyl 4-(fimino(phenylamino)methyl)amino) carbonyl)-2,5Klimethyl-lH-pvrrole-3-carboxylate hydro- 
55 chloride 
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a) Methyl 4-((cyanoami no )carbonyl)-2.5-di methyl- 1 H-pyrroJe-3-carboxylate 
Prepared by the reaction of Compound 8.1a) with sodium cyanamide, M 221. 



b) Methyl 4-((imino(phenylamino)methyl)amino) carbonyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate hydrochio- 
ride 

The product of step a) (1g, 4.5mmol) and aniline (5ml) were heated at 110* for 4 hours. Excess aniline was 
evaporated. Trituration with ether and recrystaliisation from acetonitrite/methanol gave the title compound 
free base. The hydrochloride salt was prepared and crystallised from methanol/ethylacetate (0.39g). mp 
228' (dec). 



Example 1_1 



11.1 1-Methylethyl. 2 t 5-Dimethyl-4-(2-(phenylmethyl) benzoyl)- 1 H-pyrrole-3-carboxy late 

Phosphorous pentachloride (0.31 5g, l.Smmol) was added to a stirred suspension of 2,5-dimethyl-4-(2- 
(phenyimethyl) benzoylH H-pyrrole-3-carboxyIic acid (0.5g, 1.5mmol) in dichloromethane (80ml). After 1 
hour, 2-propanol (1ml) was added and then after a further 2 hours the reaction was quenched with 
potassium carbonate (2g) in water (50ml). After 2 hours of vigorous stirring, the organic layer was 
separated, washed with sodium carbonate solution, water and brine, dried "(MgSCM and the solvent 
evaporated. Chromatography on silica eluting with ethyiacetate/hexane followed by rechromatography 
eluting with tetrahydrofuran/hexane and trituration with ether gave the title compound (0.34g). mp 1 12-113*. 



1 1 .2 2-Methoxyethyl 2.5-Dimethyl-4-(2-(phenylmethyl) benzoylH H-pyrrole-3-carboxylate 

Phosphorous pentachloride (0.2g, immol) was added to a suspension of 2,5-dimethyl-4-(2-(phenylmethyi)- 
benzoyl) -1 H-pyrrole-3-carboxylic acid (0.33g. Immol) in dichloromethane (40ml). After 45 minutes, 2- 
metrtoxyethanol (0.075g, immol) was added. After 16 hours, potassium carbonate (ig in 20ml water) was 
added with vigorous stirring. After 3 hours, the organic layer was separated, dried (MgSO*) and the solvent 
was evaporated. Chromatography on silica eluting with tetrahydrofuran/hexane followed by crystallisation 
from ether/hexane gave the title ester (0.21 5g). mp 106-107* . 

Compounds 11.3-11.9 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds 11.1 and 1 1 .2. 



11.3 Cyclopropylmethyl 2,5-Dimethyl-4-(2-<phenylmethyl) benzoyl)-1H-pyrrole-3-carboxylate 
Obtained as an oil, M* 387; nmr delta (CDCb) 2.11 (s,3H). 2.43 <s,3H). 4.30 (s.2H). : " 



11.4 2-Chloroethyl 2,5-Pimethyl-4-(2-(phenyimethyl)benzoyf) -1 H-pyrrole-3-carboxylate 
mp 77-78* . 



36 



EP 0 300 688 A1 

11.5 2,2,2-Trrfluoroethyl 2.5-Pimethvl-4-(2-(phenylmethyl) benzoyl-1 H-pyrrole-3-carboxylate 
mp 136-137* . 

5 

1 1 .6 S- Methyl 2.5-Dimethyl-4-(2-(phenylmethyl)ben2oyi)-1 H-pyrrole-3-carbothioate 

Phosphorous pentachloride (0.37g, 1.8mmol) was added with stirring to 2,5-dimethyl-4-(2-(phenylmethyl) 
70 benzoyl)-1H-pyrrole-3-carboxytic acid (0.6g, 1.8mmol) in dichloromethane (10ml). After 30 minutes, 
methanethiol gas was bubbled through the solution for 20 minutes. Potassium carbonate (2g) and water 
(50ml) were added and the mixture stirred for 2 hours. The organic layer was separated, washed with water 
and brine, dried (MgSO*) and the solvent was evaporated. Chromatography on silica eluting with 
tetrahydrofuran/hexane gave the title compound (0.4g). mp 178-179* . 

/5 

11.7 Cyclopentyl 4-(2-Chlorobenzoy l)-2,5-dt methyl- 1 H-pyrrole-3-carboxyiate 
20 mp 99-100*. 



11.8 2-(Dimethylamino)ethyl 4-(2-Chloroben2oyO-2,5-dimethyl-1H-pvrrole-3-carboxylate 
mp 174-176*. 



30 11.9 (2-Methoxy-2-oxoethyl) 2.5-dimethyl-4-(2-phenyl methv0benzoyi)-1H-p yrrole-3-carboxylate 
mp 114-115*. 



35 

1 1 .1 (Phenylmethyl 4-(methoxvcarbonyl>-2,5-dimethyl-ct -oxo-1 H-pyrrole-3-acetate 



40 a) 4-(Methoxycarbonyl)-2.5-dimethyi-or-oxo-1 H-pyrrole-3-acetic acid 

Prepared by the method of Example 13.3 using aqueous sodium hydroxide from, the compound of Example 
8.4a). M* 226; nmr de!ta(CDCI 3 ) 3.61 (s,3H), 2.33<s,3H) and- 2.30(s.3H). 

45 

b) Phenylmethyl (4-methoxycarbonylV2.5-dimethyl-a -oxo-1 H-pyrrole-3-acetate 

Benzyl bromide (0.37g, 2.2mmol) was added to a stirred solution of the compound of step a) (0.45g, 2 
so mmol) and potassium carbonate (0.3g, 2.2mmol) in dimethylforrnamide (5ml): After stirring for 16 hours, 
ethyl acetate and dilute hydrochloric acid were added. The organic layer was separated, washed with water, 
saturated sodium bicarbonate and brine, dried (Na 2 SCM and the solvent was evaporated. Semi-prep HPLC 
eluting with dichloromethane/ethyiacetate followed by chromatography on silica eluting with ether gave the 
product as a yellow oil (0.29g) 
55 M* 315; nmr delta (CDCb) 5.26(s,2H), 3.59(s.3H), 2.42(s,3H) and 2.36<s,3H). 
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Example 12 



12.1 Methyl 4-(2-((4-Aminophenyl)methyl)benzoyl)-2,5'dimethy<-1 H-pyrrole-3-carboxylate 

Methyl 2,5-dimethyl-4-(2-((4-nitrophenyl)methyl) benzoyl)-! H-pyrrole-3-carboxy late (0.7g, 1.8mmol) was hy- 
drogenated at 1 atmosphere in dioxan/methanol (200ml of 5:1) over Pt0 2 (30mg) for 18 hours. The solvent 
was evaporated and the residue purified by chromatography on silica eluting with ethyl acetate/petroleum 
ether (60-80* ) mixtures. Trituration with hexane/ether gave the title compound (0.42g). mp 171-173* . 
Compounds 12.2 and 12.3 were prepared from appropriate starting materials by methods analogous to that 
used in the preparation of Compound 12.1 



12.2 Methyl 4-(2-(3-Aminobenzoyl)benzoyl)-2,5-dimethyl-1 H-pyrro(e-3-carboxylate 
mp 229-230*. 



12.3 Methyl 4-(2-<4-Aminophenoxy)benzoyl)-2.5-dimethyM H-pyrrole-3-carboxylate 
M* 364: nmr <CDCI 3 ) delta 2.23 (s,3H), 2.36 (S.3H), 3.23 (s.3H) 



12.4 Methyl 2-Amino-4-(2-chlorobenzoy l)-5-Methy 1-1 H-pyrrole-3-carboxy late 

Methyl 4-(2-chlorobenzoyl)-5-methyl-2-((4-nitrophenyl) azo)-1 H-pyrrole-3-carboxylate (0.2g, 0.47mmoi) was 
hydrogenated at 1 atmosphere in ethanoi (10ml) over 10% palladium on carbon for 18 hours. The reaction 
mixture was filtered, the solvent evaporated and the residue chromatographed in silica eluting with 
tetrahydrofurarvpetroleum ether (60-80* ) to give the title compound (0.1 g). mp 207-208* . 
Compounds 1 2.5 and 1 2.6 were prepared from appropriate starting materials by methods analogous to that 
used in the preparation of Compound 12.4. 



12.5 Methyl 2-amino-5-methyl-4-(2-(phenylmethyl)benzoyl)-i H-pyrrole-3-carboxylate 
mp 214-215* (dec). 



-12.6 Methyl 5-amino-2-methyl-4-(2-(pheny{methyl)benzoyl)-1 H-pyrroie-3-carboxylate 
mp 202-203* (dec). 



Example 13 
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13.1 2,5-Dimethyl-4-(2-(phenylmethyQbenzoyl)'1H-pyrroi8-3»carboxylic acid 

Boron trichloride (12ml of 1M in dichloromethane, 12mmol) was added to a solution at -20* of methyl 2,5- 
dimethyl-4-(2-phenylmethyl)ben2oyl)-1H-pyrrole-3-carboxylate (3.1g, 9mmol) in dichloromethane (150ml). 
5 . After 4 days at room temperature, the reaction was quenched with methanol (5ml) and then ethyl acetate 
and water were added. The organic extract was washed with water and extracted with 3% sodium hydroxide 
solution. The aqueous extract was acidified with hydrochloric acid and the title acid (1.4g) was filtered off 
and dried in vacuo, mp 234-236* . 

Compound 13.2 was prepared from the appropriate starting material using a method analogous to that used 
10 in the preparation of Compound 13.1. 



13.2 5-Ethyl-2-methyl-4-(2-(phenylmethyi)benzoyl)-1 H-pyrrole-3-carboxylic acid 

15 

M + 1* 348; nmr delta (CDCIa) 0.99 (t,3H). 2.38 (s",3H), 4.10 (s.2H). 



20 13^3 Carboxymethyl 2,5-dimethyl-4-(2-(phenylmethyl) benzoyQH H-pyrrole-3-carboxylate 

Water (5ml) was added over 2 hours to a mixture of the compound of Example 11.9 (0.6g, 1.5mmol) and 
potassium carbonate (1g) in methanol (30ml). After 4 hours, water and ethyl acetate were added. The 
aqueous layer was separated, acidified with dilute hydrochloric acid and the resulting precipitate filtered off. 
25 After drying over PaOs. the title compound (0.43g) was obtained, mp 80-90* . 



1 3.4 4-(2-(Phenylmethyl)benzoyl)-3-methoxycarbony l-5-methyl-1 H-pyrrole-2-acetic acid 

30 

Prepared by the method of Example 13.3, mp 180-181 * 



35 13.5 E-Methyl 5-(2-carboxyethenyl)-2-methyl-4-(2-(phenylmethvnbenzoyl)-1 H-pyrrole-3-carboxylate 
Prepared by the method of Example 13.3 using aqueous sodium hydroxide at reflux, mp 202* (dec). 



40 

1 3.6 4-(2-Methoxycarbonyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylic acid 

Prepared by the method of Example 13.3 on. the compound- of Example 1.15 using aqueous lithium 
. hydroxide in tetrahydrofuran at room temperature; M*301, nmr delta (CDCb) 3.27 (s.3H). 2.37 (s,3H) and 
45 2.25 (s.3H). 



Example 14 

50 



14.1 Methyl 4-(2-Benzoy lbenzoyl)-2 t 5-dimethy 1-1 H-pyrrole-3-carboxy late 

55 Water (20ml) was added to a solution of methyl 4-(2-(3-aminobenzoyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3- 
carboxylate (0.67g, 1.8mmol) in methanol (20ml) containing cone, hydrochloric acid (0.2ml). The methanol 
was evaporated in vacuo and the aqueous suspension was diluted down with water (10ml) and cone, 
hydrochloric acid (0.6ml). The suspension was cooled to 5* and a solution of sodium nitrite (0.1 35g, 
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l.95mmol) in water (2ml) was added. After 15 minutes, hypophosphorous acid (20ml, 50%) was added. 
After stirring for 16 hours, the solid was filtered off and washed with water. The solid was dissolved in ethyl 
acetate and the water separated. The organic layer was dried (Na2SO*) and the solvent was evaporated. 
Chromatography on silica eluting with ethyl acetate/petroleum ether (60-80 " ) followed by rechromatography 
eluting with ether gave the title compound as a colourless foam (0.39g). 
M* 361: nmr delta (CDCI 3 ).3.17 (s,3H), 2.35 (s,3H), 1.74 (s.3H). 

Compounds 14.2-14.4 were prepared from appropriate starting materials by methods analogous to that used 
in the preparation of Compound 14.1. 



14.2 Methyl 2,5-Dimethyl-4-<2-phenoxybenzoylH H-pyrrole-3-carboxylate 

Obtained as an oil. M* 349: nmr delta (CDCIa) 8.23 (br s.1H). 3.26 (s,3H), 2.39 (s,3H). 2.04 (s,3H). 



14.3 Methyl 5-Methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate 



a) Methyl 5-methyl-4-(2-((2 and 4-nitrophenyl)methyl) benzoylH H-pyrrole-3-carboxytate 

Prepared by the method of Compound 1.2 using methyl 5-methyl-iH-pyrfoie-3-carboxyiate. Obtained as a 
mixture of isomers. M * 378. 



b) Methyl 4-(2-((4-aminophenyl)methyl)benzoylH H-pyrrole-3-carboxylate 

Prepared by the method of Compound 12.1. M* 348: nmr (CDCI 3 > delta 2.13(s.3H), 3.32(s.3H). 4.16(s,2H). 



c) Methyl 5-methyl-4-(2-(phenylmethyl)benzoyl)- 1 H-pyrrole-3-carboxylate 
mp 128-129*. 



14.4 Methyl 2.5<limethyl-4-(1-oxo-4-phenylbutyl>-1H-pyrrole-3-carboxylate 



a) Methyl 2 < 5-dimethyl-4-(1rOxo-4-(nitrophenyl)butyl)-1 H-pyrrole-3-carboxylate 

Prepared by the method of Compound 1.1: nmr delta (CDCI 3 ) 3.77 <s.3H), 2.41 (s.3H) and 2.24 (s.3H). 



b) Methyl 2,5-dimethyl^(1-oxo-4-{aminophenyl)butyl)-1H-pyrroIe-3K;art3oxylate 

Prepared from the product of step a) by the method of Compound 12.1: M*314, nmr delta (CDCIa) 3.73 
(s,3H), 2.36 (s,3H) and 2.15 (s.3H). 
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c) Methyl 23-dimethyl-4-(1-oxo-4-phenvlbutyl)-1 H-pyrrole-3-carboxylate 
mp 72-74*. 

Example 15 

15.1 i) Methyl 5-((Acetyloxy)methyl)-2-methyl-4-(2-(phenylmethyl)ben2oyt)-1 H-pyrrole-3-carboxylate 

ii) Methyl 2-((Acetyloxy)methyl)-5-methyl-4-(2-(phenvlmethyl)ben2oyl)-1 H-pyrr ole-3-carboxylate 

Methyl 2,5-dimethyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate (2.0g, 5.8mmol) and lead 
tetraacetate (3.2g, 7.2mmol) were heated at 50* in acetic acid (25ml) for 24 hours. The solvent was 
evaporated and the residue purified by HP LG on- silica (multiple -fractionation) > eluting with ethyl 
acetate/hexane. Pure 5«<(acetyloxy)methyl) was obtained (0.075g) by trituration with ether/hexane, mp 90- 
1 " . The 2-((acetyioxy)methyl) isomer was obtained contaminated with the 5-isomer. 
M + T 406; nmr delta (CDCIa) 2.09 (s,3H), 2.17 (s,3H), 3.21 (s,3H), 4.28 (s.2H). 5.28 (s,2H). 

Example 16 

16.1 i) Methyl 5^Hydroxymethyl)-2-methvl-4-(2-(phenylmethy0benzoyl)-1 H-pyrrole-3-carboxylate 

ii) Methyl 2-(Hydroxymethvl)«5-methyl-4-(2-(phenylmethyl)ben2oyl)-1 H-pyrrole-3-carboxylate 

To a 3:2 mixture of 5- and 2-<acetyloxy)methyl isomers from Example 15.1 (0.95g. 2.3mmol) in diciv 
loromethane (50ml) at 0* was added boron tribromide in dichloromethane (3.1ml of 0.2g/ml). After 30 
minutes at room temperature, methanol (5ml) was added and then the solvent was evaporated. Ethyl 
acetate was added and this solution was washed with dilute hydrochloric acid, water and brine, dried 
(MgSCU) and the solvent was evaporated. Chromatography on silica eluting with ethyl 
acetate/dichloromethane gave the two pure isomers. 

2-(hydroxymethyl) : oil. M* 363; nmr delta (CDCI 3 ) 1.45 (s,3H), 3.51 (s,3H). 4.02 (s,2H), 4.90 (s.2H). 
5-(hydroxymethy I) : mp 164-165* (methanol). 

Example 17 



1 7.1 Methyl 4-(5-(Acetylamlno)-2-chlorobenzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate 

Methyl 4-(5-amino-2-chlorobenzoyl)-2,5-dimethyl-1H-pyrroie-3-carboxylate (1.36g, 4.4mmol) was heated at 
45* for 3 hours in acetic anhydride (40ml). The reaction mixture was evaporated to dryness and the residue 
dissolved in ethyl acetate and water. The organic extract was dried (MgSO*) and the solvent evaporated. 
Chromatography on silica eluting with methanol/dichioromethane followed by crystallisation from acetonitriie 
gave the title compound (0.7g), mp 232-233* . 
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17.2 Methyl 4-f2>{(Ethyiamino)carbonyl)benzoylV2 t 5-dimethyh1 H-pyrrole-3-carboxylate 

Ethyl chloroformate (0.33g, 3mmol) was added to a solution at -20* of methyl 4«(2«carboxybenzoyt)-2,5- 
dimethyM H-pyrrole-3-carboxylate (0.9g. 3mmol) and triethylamine (0.3g, 3mmbi) in dichloromethane 
(10ml). After 2 hours, a saturated solution of ethylamine in dimethoxyethane (1,5ml, excess) was added and 
the mixture stirred at room temperature for 16 hours. The reaction mixture was then washed with saturated 
sodium bicarbonate, water, dilute hydrochloric acid and brine, dried (MgSOO and the solvent was 
exaporated. Chromatography on silica eluting with ethyl acetate/dichloromethane followed by crystallisation 
from ethyl acetate gave the title compound (0.045g), mp 185' . 



17.3 N-Ethyl 4-(2-(methoxycarbonyl)benzoyl)-2,5-dimethyl -1 H-pyrrole-3-carboxamide 
Prepared by the method of Compound 17.2, mp 180* . 



Example 18 



18.1 Methyl 4><2-Chloro-5-(methylthio)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate 



(a) Methyl 4-(5-amino-2-chlorobenzoyl)-2.5-dimethyl-1 H-pyrrole-3-carboxyiate 
Prepared by the method of Example 9. mp 170-172* 



(b) Methyl 4-(2-chloro-5-(methylthio)benzoy l)-2.5-dimethyl-1 H-pyrrole-3-carboxylate 

Amyl nitrite (0.19g, 1.6mmol) was added to a solution at 85* of the product of step a) (0.5g. i.6mmol) in 
dimethyldisulphide (2ml). After 2 hours at 85 * . the solution was chromatographed on silica eluting with 
ethylacetate (dichloromethane). Trituration with ether gave the title compound (0.2g), mp 153-154* . 



Example 19 



19.1 {Zy and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-car- 
boxylate 

Methyl 5-formyl-2-methyl-4-<2-(phenylmethyl)benzoyl) 1 H-pyrrole-3-carboxylate (0.i8g. O.Smmol). hydrox- 
ylamine hydrochloride (0.035g), pyridine (0.2ml) and ethanol (2ml) were heated, at reflux for 11/2 hours. 
The solvent was evaporated and the residue purified and separated using semi-prep HPLC eluting with 
dichloromethane/methanol to give the Z-isomer (0.075g), mp 139-40* , and E-isomer (0.070g). mp 177-8* . 
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19.2 (E)Methyl 5-(((aminocarbonyl)hydraono^ 
carboxylate 

Methyl 5-foi7nyl-2-methyl-4-(2-(phenyimethyl)benzoyl)-1H-pyrrole-3-carboxylate (0.075g, 0.2mmol), semicar- 
5 bazide hydrochloride (0.025g) and sodium acetate (0.225g) were heated at reflux for 4 hours in ethanol 
(7ml) and water (1ml). The solvent was evaporated and the residue dissolved in ethyl acetate and water. 
The organic layer was separated, dried (MgSO*) and the solvent was evaporated. Chromatography on silica 
eluting with dichloromethane/ethyl acetate followed by trituration with ether gave the title compound 
(0.055g), mp 205-6* (dec). 

10 

19.3 Methyl 2 > 5-dimethyl-4-(((phenylmethylene)hydrazino carbonylHH-pyrrote-3-carboxylate . 



a) Methyl 4-(hydrazinocarbonyl)-2,5-dimethyl-1 H-pyrrole -3-carboxy late 
Prepared by the method of Example 8, M*21 1. 



b) Methyl 2«5-dimethyl-4>{((phenylmethylene)hvdrazino) carbonyl-1H-pyrrole-3-carboxylate 

25 The product of step a) (1.06g, 5mmol) in methanol (25ml) was heated with benzaidehyde (1ml). After 16 
hours the product was filtered off <0.95g), mp 231-5* . 



30 Example 20 ' 



35 
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20.1 Methyl 2,5-Dlmethvl-4-{2-(phenylsulphinyl)benzoyl)-1 H-pyrrole-3-carboxylate 



3-Chlorobenzeneperoxoic acid (0.62g, 3.6mmol) in chloroform (10ml) was added dropwise to a solution at 
0* of methyl 2,5-dimethyl-4-(2-(phenylthlo)benzoyl)-1 H-pyrrole-3-carboxylate (1g, 2.7mmol) in chloroform 
(50ml). After 1 hour, saturated sodium bicarbonate was added. The organic layer was separated, dried 
(Na2SO*) and the solvent was evaporated. Chromatography on silica eluting with ethyl acetate followed by 
40 crystallization from ethyl acetate gave the title sulphoxide (0.76g), mp 190-191 * . 



20.2 Methyl 2 1 5-Dimethyl«4-(2-(phenylsulphonyi)benzoyl)-1 H-pyrrole-3-carboxylate 



3-Chlorobenzeneperoxoic acid (1.4g, 81mmol) in chloroform (20ml) was added with stirring to a solution of 
methyl 2,5-dimethyl-4-(2-(phenylthio)benzoyl) -1H-pyrrole-3-carboxylate (1g, 27mmol) in chloroform (50ml). 
After 16 hours, saturated sodium bicarbonate was added. The organic layer was separated, dried (Na2SO*) 
and the solvent was evaporated. Chromatography on silica eluting with chloroform/ethyl acetate mixtures 
so followed by crystallization from ether/petroleum ether (60-80* ) gave the sulphone (0.6g), mp 197-199* . 

Compounds 20.3-20.12 were prepared from appropriate starting materials by methods analogous to those 
used in the preparation of Compounds 20.1 and 20.2. 



55 
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20.3 Methyl 4-<2-Chlorobenzoyl)-2-methyl-5-(methyl sulphinyl)-1H-pyrrole-3-carboxylate 
mp 152-153*. 

5 . 

20.4 Methyl 4-(2-Chlorobenzoyl)-2-mettyl-5-(methyi sulphonyl)- 1 H-pyrrole-3-carboxylate 
mp 217-218*. 

10 

20.5 (2-Chlorophenyl) (2,5M3imethyl-4-(methylsulphinylH H-pyrrol-3-yl)methanone , . 
75 mp 173-174* (dec). 

20.6 (2-Chlorophenyl) (2.5-Dimethyl-4-(methylsulphonylH H-pyrrol-3-yl)methanone 

20 

mp 213-215*. 

25 20.7 Methyl 2 < 5»Dimethyl-4-(2-((phenyrmethyi)sulphinyl) benzoyl)-1H-pyrrole-3-carboxylate 
mp 185-186*. 

30 

20.8 Methyl 2,5-Dimethyl-4-(2-((phenylmethyl)sulphonyl) benzoyl)- 1 H-pyrrole-3-carboxylate 
mp 202-203*. 

35 

20.9 Methyl 4-(2-Chloro-5-(methylsulphinyl)ben2oyl)-2,5-dimethyl-1 H-pyrrole-3-carboxytate 
mp 158-160*. 

40 

20.1 0 Methyl 4-(2-Chloro-5-(methylsulphonyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate 
45 mp 184-185* . 

20.11 Methyl 5-Ethyl-2-methyl-4-(2-((phenyl methyl) sulfinyl)benzoyl)»1H>pyrrole-3«carboxylate 

50 

a) Methyl 5-ethyl-2-methyl-4-(2-((phenylmethylth»o) benzoylH H-pyrrole-3-carboxylate 
55 Prepared by the method of Example 1 . 
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5 



10 



15 



30 



40 



b) Methyl 5-ethyl-2-methvi-4-(2-(phenytmethyl) sulfinyl) benzoyl)- 1 H-pyrrole -3-carboxy late 
Prepared using thejacoduct 0 f step a), mp 98-99* . 

20.12 Methyl 2,5-dimethyl-4-((2-(phenylmethyl)phenyl) sulphinyl)-1 H-pyrrote-3-carboxylate 
mp 141-142* 

Claims 

1 . A compound of formula I, 



G2 R 3 



50 



55 



G> 



I 

R 1 

25 

wherein 

Ri represents -Ru, -NHRn or -NHCOORu in which Rn is hydrogen or alky I Ci- 6 , 
R 2 and Rs, which may be the same or different represent 

hydrogen. -R 2 i, -OH. -OR 2 i. -NR22R23. halogen. -CN, -N0 2 , -S(Oj q R 2 i, -N = NR 2 *, -COOR 22 , -CH = R 25 , 
phenyl or pyridyl. 

in which R 2 i is alkyl or alkenyl C1-6 optionally interrupted by O or S and optionally substituted by -OH. 
halogen. -CN, -N02, -NR 22 R 23 , -COOR 22l phenyl or -OOCR 2e , 
R 22 and R 2 s. which may be the same or different, are hydrogen or alkyl Ci -6, 
R 2 4 is phenyl optionally substituted by -N0 2 , 
35 R 2S is =0. = CHCN, =NOH or =NNHCONH 2 . 
R 2 s is alkyl Ci-6, and 
q is 0, 1 or 2. 

G2 represents a chain -(CH 2 ) z (W) y -. in which. 
W represents C = O. S(0) q or C = NR40. 

in which R40 is hydrogen. -OH. cycloalkyl C3-8 or aJkyl Ct-c optionally substituted by phenyl, 
y is 0, 1 or. provided W is C = O. 2, 
z is 0. 1, 2 or 3. and 

up to two of the methylene segments in the chain (CH 2 ) Z are optionally replaced by -NH- and one segment 
is optionally replaced by -O- or -(C = NR4o)-. and the chain is optionally unsaturated and optionally 
substituted by alkyl Ci- 6 or alkoxy Ci- 6 . 

A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system, A being optionally substituted by 
one or more of haJogen, -OH, -N0 2 , -NR^FUs. -COOR43. -S(0) q R**, -CONR* 3 R4 5 , -NHCOFUs. alkyl, 
alkylene or alkoxy C1 -« optionally substituted by halogen, phenyl, -COOR43 or -NR* 3 FU 5 , or a group D-G3-, 
in which 

R43 and R*s. which may be the same or different, are hydrogen or alkyl C1 -s, 
R44 is alkyl Ci-s, 

G3 is a single bond, -NH-. -0-, -CO-. -OCH 2 -, -O-CO-, -S(0) q -, (CH 2 ) P -, -CH 2 S(0) q -. -CO-S-. -S0 2 -0- or 
CH 2 NH-, in which p is 1 .2 or 3, and 

D represents a 5- or 6-membered ring optionally substituted by -OH. halogen, -N0 2 . -NR43R4S. alkyl C1-6, 
alkoxy Ct-c or -SCH 2 C 6 H 5 , and 

R 3 represents, hydrogen. -S(0) q R3i, -N0 2( -CN, -halogen, -CH 2 NR 32 R 33 . -(CO) r R 3 4 or an aryl group, in 
which 

R 3 i is alkyl Ci-€. 
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R 32 and R33. which may be the same or different are hydrogen, alkyl Ci-s optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalomethyl, 
r is 1 or 2, 

R 3A is hydrogen. -NR 32 R 33 , alkyl C< -s. -OH, -OR 3 s or -SR35. 
5 R 35 is cycloalkyl C3-3 or alky! Ci-s optionally substituted by alkoxy C1-5, halogen, -OH, cycloalkyl C 3 - 8 . 
«NR 32 R 33 or -COORss. and 

R 36 is hydrogen or alkyl Ct -s, or R 3 and R 2 together form a chain -N = CH-NH-CO-, 
provided that 

a) when R 3 represents hydrogen, then A is substituted by D-G3- where, if A is a 5-membered heterocyclic 
to ring. D-G3- is other than phenyl, benzyl or phenyl substituted by chlorine, or, if A is phenyl or naphthyl and 

D is phenyl. G3 is other than -CH2-O-, -S-. -O- or -NH-; 

b) when R 2 and Rs both represent hydrogen, then A is substituted by D-G3-; 

c) when Ri represents alkyl C1-6 or -NHCOORn, and R 2 and R 5 are both alkyl Ci-e. and R 3 is -COOR 3 s 
or -NO2. then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

75 d) when R 2 and R 3 both represent halogen, and A is phenyl, then A is substituted by D-G3-; 

e) when one or both of R 2 and Rs represents phenyl, and R 3 represents -COOR 3 5, -COCH 3 , phenyl or 
-NO2, then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl Ci -s or phenyl, or a group 



where R is halogen, alkyl Ci - s or alkoxy Ci -s 

f) when R 5 represents hydrogen, and R 2 represents alkyl Ci-s, and Rs represents -COOR 3 s. and A is a 5- 
or 6-membered ring, then A is substituted by D-G3-; and 

g) when R 2 and Rs are both selected from hydrogen. -COOR 22 and alkyl Ci -s optionally substituted by 
halogen, -OH. -NR 22 R 23 or -OOCR 2 s and optionally interrupted by O or S, and R 3 is selected from -N0 2 . 
halogen, -CN, -COR 3 * or -CH 2 NR 32 R 3 *. where R 3 * is hydrogen. -NR 32 R3*. alkyl C1-6, -OH or -OR35 where 
R 3S is alkyl Ci-s optionally substituted by an aryl group, and Ri represents hydrogen or alkyl Ci-s. and 
G2 represents -<CH 2 ) z (W) y - in which z represents 0, 1 or 2 and none of the methylene segments are 
replaced by -NH-.-O- or -(C = NR*o)- and the chain is neither unsaturated not substituted by alkoxy Ci»s. 
then A is other than phenyl, naphthyl or benzofurazanyl optionally substituted only by halogen, -OH, 
-NR* 3 R4 5l -N0 2 . -COOH. alkyl or alkoxy Ci- 6 optionally substituted by halogen, or D-G3- where G3 is 
-SCH 2 -, -OCH 2 - or O-CO- and D is phenyl optionally substituted by -OH, halogen or alkyl or alkoxy Ci 

and pharmaceutical^ acceptable derivatives thereof. 

2. A compound according to Claim 1, wherein R 3 represents -COOR35 or -N0 2 . 

3. A compound according to Claim 1 or Claim 2, wherein R 2 and Rs are selected from the group 
consisting of hydrogen, -R 2 i and halogen. 

4. A compound according to any one of the preceding claims, wherein A is a 5- or 6-membered ring. 

5. A compound according to Claim 4, wherein A is substituted by D-G3-. 

6. A compound according to any one of the preceding claims, in which 

R 2 and Rs. which may be the same or different, represent hydrogen, -R21, or halogen, 

R 3 represents -N0 2 or -COOR35. 

G2 represents C = 0. -S- or a single bond, and 

A represents phenyl substituted by a group D-G3-. 

7. A compound according to any one of the preceding claims, in which 
Ri represents hydrogen, 

R 2 and Rs. which may be the same or different represent hydrogen, -R 2 t . or halogen, 
R3 represents -N0 2 or -COOR35. 
G2 represent C - O, and 

A represents phenyl substituted by a group D-G3-, in which G3 represents -NH- or -CH 2 -. 

8. A compound according to Claim 1 , which is 

Methyl 2,5-Dimethyl-4-(2-((4-nitrophenyl)thio) benzoyl)-l H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-((4-nitrophenyi)methyl) benzoyl)-i H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-((2-nitrophenyl)methyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-{2-phenylethyl)benzoyl)-1H-pyrrole-3-carboxylate; 
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Methyl 2,5-Dimethyl-4-(2-(4-nitrophenoxy)benzoyl)-1 H-pyrroie-3-carboxyiate; 

Methyl 2,5-Dimethyl-4-(2-(3-nitrobenzoyl)ben2oyl)-1H-pyrroie-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-((<4-methylphenyl) sulphonyl)oxy)benzoyl)-1 H-pyrroIe-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-{methylthio)-1H-pyrrole-3-carboxylate; 

Methyl 2.5-DimethyI-4-(2-(4-pyrldinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(Cyclohexylmethyl)benzoyl)-2,5-dimethyl -1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-phenyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2,5-dimethyl-a-oxo-1 H-pyrroie-3-acetate; 

(2-Chlorophenyl) (2,5-Dimethyl-4-(5-methyl-1 ,3,4- oxadiazol-2-yl)-1 H-pyrrol-3-yl)methanone; 

Methyl 4-(2-(2-(Dimethylamino)ethoxy)benz^ 

Methyl 2,5-Dlmethyl-4-(2-((2-((phenylmethyl)thio) benzoyl)thio)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-<2-(Methoxycarbonyl)benzoyl)-2,5-dimethyi-1H-pyrrole-3-carboxylate; 

Methyl 3-(2-Chlorobenzoyl)-4-(methoxycarbonyl>-5-methyl-1 H-pyrrole-2-propanoate; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-(2-nitroethyl) -lH-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-<3-pyridinylcarbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethy1-4-<4-pyridinylcarbonylM H-pyrrole-3-carboxylate; 

5-(2-Chlorobenzoyl)-3.4<lihydro-6-methyl-7H-pynrolo(2,3Kl)pyrimidin-4-one; 

(E)Methyl 4-(3-methoxy-1 -oxo-4-phenyl-2-butenyl-2,5«dimethyl-1 H-pyrrole-3-carboxylate; 

(2.5-Dimethyl-lH-pyrrol-3-yl) (2-(phenylmethyl) phenyl)methanone; 

Methyl 2.5-Dlmethy l-4-(2-<pheny lthio)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2 f 5-Dlmethyl-4-<2«<phenylamino)benzoylM H-pyrrole-3-carboxylate: 

Methyl 2,5-Olmethyl-4-(2-{2-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate: 

Methyl 5-Ethyl-2-methyl-4-(2-(phenylamino)benzoyi)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-(cyclohexylamino)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2 1 5-dlmethyl-4-(2-((phenylmethyl)amino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amino)phenyl) ((phenylmethyl)imino)methyl)-1 H-pyrrole-3-carbox« 
ylate; 

Methyl 4-((2-(cyclohexylamino)phenyl) (cyciohexyl imino)methyl-2 l 5<Jtmethyl-1H-pyrrole-3-carboxylate; 
(E)-Methyl 2,5-dimethyl-4-(2-(2-phenylethenyl) benzoyl)-! H-pyrroie-3-carboxylate; 
E-3-(2-((4-(MethO)cycarbonylh2.5<limethyl-1H-pyrrol-3-yl)carbonyl)phenyl)-2^ acid; 
Methyl 5-(2-(methoxycarbonyl)ethenyl)-2- 

Methyl 2-methyJ-5-phenyl-4-(2-<phenylmethy1)benzoyl) -1 H-pyrrole-3-carboxytate; 

Methyl 2-methyl-5-(phenylmethyl)-4-(2-(phenylmethyl) benzoyl)-l H-pyrrole-3-carboxylate; 

Methyl 2-Bromo-4-(2-ch!orobenzoyl)-5-methyM H-pyrrole-3-carboxylate; 

(4-Bromo-2.5-dimethyl-1H-pyrrol-3-yl) (2-<phenylmethyl) phenyl)methanone; 

Methyl 2-BromcH5-methyl^(2-phenylmethyl)benzoyl)-1H-pyrroie-3-carboxylate; 

Methyl 5-Bromo-2-methyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-cyano-5-methyM H-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-{2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carbonitrile; 

Methyl 2-Cyano-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-Cyano-2-methyl-4-<2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

2 t 5-Dlmethyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxamide; 

Methyl 4-(2-Chlorobenzoyl)-2-formyl-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 5-Fomiyl-2-memyl^(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2-Formyl-5-methyl^(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

2,5-Dlmethyl-4-(2-phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxaldehyde; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-nitro-1 H-pyrrole-3-carboxylate; 

(2,5-Dimethyl-4-nitro-1 H-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone; 

Methyl 4-(2-Chlorobenzoyl)-5-methyh2H[(4-n!trophenyl) azo)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2.5-Dimethyl-4-(methylthio)-1 H-pyrrol-3-yl)methanone; 

Methyl 2-methyl-5-((4-nitrophenyl)azo>-4-{2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; . 

Methyl 5-methyl-2-<(4-nitrophenyl)azo)-4-(2-^ 

(4-((Dimethylamino)methyl)-2.5<iimethyl-1H-pyrrol-3-yl) ((2-phenylmethyl)phenyl)methanone; 
Methyl 5-iodo-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrro]e-3-carboxylate; 
Methyl 2-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 3-<Methoxycarbonylh5-methyM-(2-(p^ 

Methyl 5-Ethyi-2-methyl-4-(2-(phenylmethyl)benzoylM H-pyrrole-3-carboxylate; 
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Methyl 2.5-Dimethyl-4-((l -(phenylmethylM H-pyrroI-2-yl)carbonyl)-1 H-pyrrole-3-carboxyiate; 

Ethyl 4-<2-Chlorobenzoyl)-l-((methoxycarbonyl)amino)- 2,5-dimethyMH-pyrrole-3-carboxylate; 

Methyl 4-<2-Chloroben2oyl)-l-({(l,l-clim0mylethoxy) carbonyl)amino)-2 t 5-dimethyl-1H-pyrrole-3-carboxylate; 

Methyl 1 -Amino-4-{2-chlorobenzoyl)-2.5-dimethyM H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyi-4-((2-methyl-1-piperidinyl) carbonylM H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-{(l-(phenylmethyl)-1 H-imidazol-2-yl)carbonyl)1 H-pyrrole-3-carboxylate; 

Methyl 5-Ethyl-2-m8thyl-4-((1-(phenylmethyl)-l H-pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-methyl-4-(2-phenylmethyl)benzoyl)-5-trifIuoromethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-{2-((4-methoxyphenyl)methyl)benzoyl)-2,5<limethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-((9H-fluoren-1-yl)carbonyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 

Melthyl 2-methyl-4,5-di (2-pyridinyl)-1 H-pyrrole-3-carboxyfate; 

<2-Chlorophenyl) (2,5-Dimethyl-4-phenyl-1 H-pyrrol-3-yl)methanone; 

Methyl 4-(4-(1 H-imidazol-1-yi)phenyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(2-pyridinyl)-1 H-pyrrole-3-carboxylate: 

Methyl 2.5-Dimethy l-4-(2-(phenylmethyl)benzoyf)- 1 H-pyrrote-3-carboxy late; 

Methyl 2.5-Dimethy l-4-{2-phenylbenzoy I)- iH-pyrrole -3-carboxylate; 

(E)Methyl 5-<2-cyancrathenyl)-2-methyl-4-(2-<phenyl methyl)benzoylH H-pyrrole-3-carboxyiate; 

Methyl 2.5-dimethyl-4-<(2-phenylmethyl)phenyl)thio) -1 H-pyrrole-3-carboxylate; 

Methyl 4-(((2-<3.4-dimethoxyphenyi)ethyl)amtno) carbonyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate: 

Methyl 4-«(1 H-benzimidazol-2-yl)amino)carbonyl)-2,5-dimethyl-t H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(«2-(4-morpholinyl)ethyl)amino) carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-<oxo((phenylmethyl)amino) acetyl)-! H-pyrrole-3-carboxylate; 

Methyl 4-(((2-benzothiazoly!)amino)carbonylh2,5-dimethyl-lH-pyrrole-3-carboxylate; 

Methyl 4-(3,4-dihydro-6,7-dimethoxy-l -isoquinolinyl)-2,5-dimethyl-l H-pyrrole-3-carbbxylate; 

Methyl 4-(5-anthracenyl)-2-formyl-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(1 1 H-dibenz(b.e)azepin-6Ty!)-5-methyl-1 H- pyrroie-4-carboxylate; 

Methyl 2.5-dimethyl-4-(2.3.4,5-tetrahydrc-1 H-benzazepin^2-yl)-l H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(4.5-dihydro-3H-benzazepin-2-yl)-l H-pyrrole-3-carboxylate; 

Methyl 4-(3,4-dihydro-l -isoquinolinyl))-2,5-dimethyM H-pyrrole-3-carboxylate; 

(*) Methyl 4-(4,5-dihydro-5-phenyl-2-oxazolyl)-2.5-dimethyl-l H-pyrrole-3-carboxylate; 

(S) and (R) Methyl 4^4,5^ihydro^phenyl-2-oxazolyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate: 

Methyl 2,5-dimethyl-4-(2-quinolinyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(2-phenyM H-imidazol-4-yl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-<(imino(phenylamlno)methyl)amino) carbonyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

1 -Methylethyl 2,5-Dimethyl-4-(2-(phenylmethyl) benzoyl)-1 H-pyrroie-3-carboxylate; 

2-Methoxy ethyl 2,5-Dimethyl-4-(2-<phenylmethyl) benzoyl)- 1 H-pyrrole-3-carboxylate; 

Cyclopropylmethyl 2,5-Dimethyl-4-(2-(pheny I methyl ) benzoyl)-! H-pyrrole-3-carboxy late: 

2-Chloroethyl 2.5-Dimethyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate; 

2,2,2-Trifluoroethyl 2.5-Dimethyl-4-(2-(phenylmethyl) benzoyl- 1 H-pyrrole-3-carboxylate; 

S-Methyl 2 f 5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carbothioate; 

Cyclopentyl 4-<2-Chlorobenzoyl)-2 t 5-di methyl- 1 H-pyrrole-3-carboxylate; 

2-(Dimethylamino)ethyl 4-{2-Chlorobenzoyl)-2,5-dimethylr1H-pyrrole-3-carboxylate; 

(2-Methoxy-2-oxoethyl) 2,5-dimethyl-4-(2-(phenyl methyl)benzoylH H-pyrrole-3-carboxylate; 

Phenylmethyl ^(methoxycarbonyl^.S-dimethyl-a -oxo-1 H-pyrrole-3-acetate; 

Methyl 4-(2-((4-Aminophenyl)methyl)benzoyl)-2 4 5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(3-Aminobenzoyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-(2-<4-Amlnophenoxy)benzoyl)-2,5-dimemyl-1H-pyrrole-3-carboxylate; 

Methyl 2-Amino-4-(2-chlorobenzoyl)-5-Methyl-1 H-pyrrole-3-carboxylate; 

Methyl 2-amino-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-amino-2-methyl-4-<2-{phenylmethyl)benzoyl-1 H-pyrroie-3-carboxylate; 

2 l 5-Dimethyl-4-{2-(phenylmethyl)benzoylH H-pyrrole- 3-carboxylic acid; 

5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoylH H-pyrrole-3-carboxyiic acid; 

Carboxymethyl 2 t 5-dimethyl-4-(2-(phenylmethyl) benzoyl))-l H-pyrrole-3-carboxylate; 

4-(2-(Phenylmethyl)benzoyl)-3-meth6xycarbonyl-5-methyl-1 H-pyrrole-2-acetic acid; 

E-Methy! 5-(2-carboxyethenyl)-2-methyl-4-<2-(pheny1methy l)benzoyl)- 1 H-pyrrole-3-carboxy late; 

4-(2-(Methoxycarbonyl)benzoyl)-2,5-dimethyl-l H-pyrrole-3-cairboxylic acid; 

Methyl 4-(2-Benzoylbenzoyl)-2.5-dimethyM H-pyrrole-3-carboxylate; 
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Methyl 2.5-Dimethyl-4-(2-phenoxybenzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 5-Methyl-4-{2-(phenyImethyl)benzoyO-1H-pyrro!e-3-carboxylate; 
Methyl 2,5-dimethyl-4-{1 -oxo-4-phenylbutyl)-1 H-pyrrole-3-carboxylate; 
Methyl 5-((Acetyloxy)methyl)-2-methyl-4-^ 
Methyl 2-{(Acetyloxy)methyl)-5-methyl-4-(2-to^ 

Methy! 5-(Hydroxymethyl)-2-methyl-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2-(Hydroxymethyl)-5-methyh4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(5-(Acetylamlno)-2-chlorobenzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-((Ethylamino)carbonyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
N-Ethyl 4-(2-{methoxycarbonyl)benzoyl)-2,5-dimethyl -1 H-pyrrole-3-carboxamide; 
Methyl 4-(2-Chloro-5-(methylthio)benzoyl>-2,5-dimethyl-1H-pyrrole-3-carboxylate; 

(Z)- and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(pheynlmethyl)benzoyl)-l H-pyrrole-3-carbox- 
yiate; 

(E) Methyl 5-(((aminocarbonyl)hydrazono)methyl)-2-m^ 
boxyiate; 

Methyl 2.5-dimethyl-4-(((phenylmethylene)hydrazino carbonyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2 f 5-Dimethyl-4-(2-(phenylsulph!nyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2 t 5-Dlmethyl^(2-(phenylsuiphonyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chlorobenzoyi)-2-methyl-5-<methyl sulphinyl)-1H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-<methyl sulphonyl)-1H-pyrrole-3-carboxylate; 
(2-Chlorophenyl) (2,5-Dimethy!-4-(methylsulphinyl)-1 H- pyrrole-3-yl)methanone 
(2-Chlorophenyl) (2,5-Dlmethyl^(methylsulphonyl)-1H-pyrroh3-yl)methanone 
Methyl 2,5-Dlmethyl-4-(2-((phenylmethyl)sulphinyl) benzoyl)-lH-pyrrole-3-carboxylate: 
Methyl 2,5-Dimethyl-4-(2«((phenylmethyl)sulphonyl) benzoyl)-! H-pyrrole-3-carboxyiate; 
Methyl 4-(2-Chloro-5-(methylsulphinyl)benzoyl>-2.5-dimethyl-1H-pyrrole-3-carboxylate; 
-Methyl ^-Chloro-S-^ethylsulphonyObenzoyO-^S^imethylMH-pyrrole-S-carboxylate; 
Methyl 5-Ethyl-2-methyl-4-(2-((phenylmethyl) sulfinyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 2,5-dimethyl«4-((2-(phenyimethyi)phenyl) sulphinyl)-1 H-pyrroie-3-carboxylate; 
or a pharmaceutical^ acceptable derivative of any one thereof. 

9. A pharmaceutical composition comprising less than 80% by weight of a compound according to any 
one of the preceding claims in admixture with a pharmaceuticaily acceptable adjuvant, diluent or carrier. 

10. A process for the preparation of a compound of formula I, as defined in Claim 1 , which comprises 

a) producing "a compound of formula 1 in which R3 dr'G2 includes a carbonyl group adjacent to the pyrrole 
ring by reacting a compound of formula Ma or lib, 




Tia 



lib 



with a compound of formula Ilia or 1Mb respectively. 
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R 3a- C °- L a 



Ilia 



5 




G2 -CO-L a 



Illb 



in which R 3a CO- and -G2 a CO represent groups R 3 and G2 respectively and L« is a leaving group, or 
io b) producing a compound of formula 1 which is substituted by D-G3c- or alkylene Ci-c optionally 
substituted by -COORai or -NR* 3 R*s in which -G3c-represents -NH-, -S-. -CH 2 NH- or alkylene Ci-«, 
by reacting a compound of formula I substituted by a leaving group with a compound of formula IV, 



in which Ar c - represents D-G3c- or alkylene Ci -« optionally substituted by «COOR* 3 or -NR* 3 R4.$, or 

c) producing a compound of formula I which contains a substrtuent halogen. -CHO. -CN, -NO2. -S(0) q R2i, 
-CONH2. -CH 2 NR 32 R33 or -N = N-R 2 4. 

by reacting a corresponding compound containing a hydrogen atom with an appropriate electrophile and, 
20 where necessary, appropriate transformation of the product, or 

d) producing a compound of formula I in which one or both of R? and Rs represents hydrogen, 
by reacting a compound of formula V 



Ar c -H 



IV 



25 




V 



30 with a compound of formula VI 



35 




VI 



in which U represents a leaving group, or 
to e) reacting a compound of formula VII 




50 with a compound of formula VIII 




R 



55 



VIII 



50 
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in which one of Xe and Y e represents a leaving group, and the other represents -NHRi, and where 
necessary, working up the reaction product, or 
f) reacting a compound of formula IX, 



5 



10 




with a compound of formula X, 
75 R,-NH 2 X 
or 

g) removal of a protecting group from a compound of formula I which bears a protecting group, or 

h) producing a compound of formula I in which G2 Includes a group -(CO) y - adjacent to the pyrrole ring, 
20 py reacting a compound of formula XI, 



25 




with a compound of formula XII 
A Q2 h -Xh XII 

35 in which G2 h is a group which, in combination with the group -(CO)y- forms G2 and one of Xh and Y h is a 
leaving group and the other is hydrogen, and, if necessary, working up the reaction product, or 
i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic fusing 
ring system by appropriate treatment of a corresponding compound in which 

40 
45 

contains groups cy disable to form such a ring or fused ring system respectively, or 
j) producing a compound of formula I in which G2 represents -NHC(-NH)NH-(CO>y- 
by reacting a compound of formula XIII, 



so 



55 




XIII 



~51 
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with a compound of formula XIV, 



5 




XIV 



or 

k) producing a compound of formula I containing a group -COOR k or -COSR k in which R k "represents 
to cycloalkyl C 3 -a or alkyl Ci -s optionally substituted by halogen, -NR 32 R33 or -COOR 35 . 

by esterification or thioesterification respectively of the corresponding compound containing a group 

-COOK or ""*-■ 

I) producing a compound of formula I containing a substituent - NH2. 

by reduction of the corresponding compound containing a substituent -NOz , or 
15 m) producing a compound of formula I containing a group -COOH 

by hydrolysis of a corresponding ester, or 

n) deamination of a compound of formula I containing a substituent -NH2, or 

0) producing a compound of formula I containing an alkyl Ci-s group substituted by a group -OOCR2S. 
by alkanoyloxylation of the alkyl C1 -6 group, or 
20 p) producing a compound of formula I containing a hydroxy group, or 

by reacting the corresponding compound containing a group -OOCR26 with a hydroxy lie base, 
q) producing a compound of formula I containing an amido group, 

by acyiation of the corresponding amine or by reacting a corresponding carboxylic acid or carboxylic acid 
derivative with an appropriate amine, or 
25 r) producing a compound of formula I containing a group -SR r in which R r represents Ct-e by diazotisation 
of the corresponding compound containing a group -NH2 and subsequent displacement, or 
s) producing a compound of formula I containing an aliphatic -CH = N- group by condensation of the 
appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SO2-, 
30 by oxidation of the corresponding compound containing a group -S- or -SO-, 

and, where necessary or desired thereafter, converting the compound of formula I so obtained to a 
pharmaceutically acceptable derivative thereof, or vice versa. 

Claims for the following contracting State: ES 

35 

1. A process for the preparation of a compound of formula I, 



40 



45 




wherein 

Ri represents -R1 1 . -NHRi 1 or -NHCOOR1 1 in which Ri ^ is hydrogen or alkyl Ci - 6 . 
R2 and R5, which may be the same or different, represent 

hydrogen, -R 2 i. -OH. -OR 2 i, -NR22R23. halogen, -CN, -N0 2 . -S(0) q R 2 i. -N = NR 2 *. -COOR22. -CH = R 25 . 
phenyl or pyridyl, 

in which R 2 i is alkyl or alkenyl Ci-s optionally interrupted by O or S and optionally substituted by -OH, 

halogen, -CN. -NO2. -NR22R23. -COOR22. phenyl or -OOCR26, 

R22 and R23. which may be the same or different, are hydrogen or aJkyl Ci 

R2* is phenyl optionally substituted by -NO2, 

R25 is =0. =CHCN, =NOHor =NNHCONH 2 , 
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R26 is alky I Ci and 
q is 0, 1 or 2, 

G2 represents a chain -(CH 2 ) z (W) y -. in which, 
W represents C = O, S(0) q or C = NFUo, 
5 in which FUo is hydrogen, -OH, cycloalkyl C3-3 or alkyl C, -« optionally substituted by phenyl, 
y is 0, 1 or, provided W is C = 0, 2, 
2 is 0, 1, 2 or 3, and 

up to two of the methylene segments in the chain (CH 2 ) Z are optionally replaced by -NH- and one segment 
is optionally replaced by -O- or -(C = NR*oh and the chain is optionally unsaturated and optionally 
70 substituted by alkyl Ci -e or alkoxy Ci -s, 

A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system, A being optionally substituted by 
one or more of halogen, -OH. -N0 2 . -NR* 3 R* S . -COOR* 3 , -S(0) q R44. -CONFU 3 FU 5 , -NHCOR45, alkyl, 
alkylene or alkoxy Ci-s optionally substituted by halogen, phenyl. -COOR43 or -NR43R15, or a group D-G3-. 
in which 

is R* 3 and R*s. which may be the same or different, are hydrogen or alkyl Ci - 6> 
R*4 is alkyl Ci-s, 

G3 is a single bond. -NH-, -O-, -OO-, -OCH 2 -, -O-CO-, -S(0) q -, (CH 2 ) P -. -CH 2 S(0) q -. -CO-S-, -S0 2 -0- or 
CH 2 NH-, in which p is 1.2 or 3. and 

□ represents a 5- or 6-membered ring optionally substituted by -OH, halogen. -N0 2 , -NR* 3 R4s. alkyl Ci-e. 
20 alkoxy Ci-c or -SCH 2 C s Hs, and 

R 3 represents hydrogen, -S(0) q R 3 i. -N0 2 . -CN, -halogen, -CH 2 NR 32 R3 3 , -(CO) r R 3 * or an aryl group, in 
which 

R31 is alkyl C1-6, 

R 32 and R33, which may be the same or different are hydrogen, alkyl Ci- S optionally substituted by 
25 phenyl, or phenyl optionally substituted by halogen or trihalomethyl, 
r is 1 or 2. 

R3* is hydrogen, -NR32R 33 , aikyl Ci -s. -OH. -OR 35 or -SR35. 

R 35 is cycloalkyl C 3 -a or alkyl Ci-e optionally substituted by alkoxy Ci-e, halogen. -OH. cycloalkyl C 3 -a. 
-NR3 2 R33 or -COORas, and 
30 R36 is hydrogen or alkyl Ci -s, or R 3 and R 2 together form a chain -N = CH-NH-CO-. 
provided that 

a) when R 3 represents hydrogen, then A is substituted by D-G3- where, if A is a 5-membered heterocyclic 
ring, D-G3- is other than- phenyl, benzyl or phenyl substituted by chlorine, or, if A is phenyl or naphthyl and 
D is phenyl, G3 is other than -CH 2 -0-. -S-, -O-or -NH-; 
35 b) when R 2 and R s both represent hydrogen, then A is substituted by D-G3-; 

c) when R t represents alkyl Ci- 6 or -NHCOORn. and R 2 and Rs are both alkyl Ci- € . and R 3 is -COOR35 
or -NO2, then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

d) when R 2 and R3 both represent halogen, and A is phenyl, then A is substituted by D-G3-; 

e) when one or both of R 2 and Rs. represents phenyl, and R 3 represents -COOR35. -COCH3, phenyl or 
40 -NCk, then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl Ci-s or phenyl, or a group 



45 




where R is halogen, alkyl Ci -« or alkoxy Ci 

f) when R 5 represents hydrogen, and represents alkyl Ct-6, and R 3 represents -COOR3S. and A is, a 5- 
or 6-membered ring, then A is substituted by D-G3-; and 

g) when R 2 and Rs are both selected from hydrogen, -C00R 22 and alkyl C1-6 optionally substituted by 
halogen, -OH. -NR 22 R 23 or -OOCR 26 and optionally interrupted by 0 or S, and R 3 is selected from -N0 2 , 
halogen. -CN, -COR34 or -CH 2 NR3 2 R34, where R34 is hydrogen. -NR 32 R 3 4, aikyl Ci^, -OH or -OR35 where 
R 3S is alkyl Ct- 6 optionally substituted by an aryl group, and Ri represents hydrogen or alkyl Ci- G , and 
G2 represents -(CH 2 ) 2 (W) y - in which 2 represents 0, 1 or 2 and none of the methylene segments are 
replaced by -NH-.-O- or -(C^NR^o)- and the chain is neither unsaturated not substituted by alkoxy Ci-s, 
then A is other than phenyl, naphthyl or benzofurazanyl optionally substituted only by halogen, -OH, 
-NRasR+s, -N0 2 , -COOH, alkyl or alkoxy Ci-* optionally substituted by halogen, or D-G3- where G3 is 
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-SCH 2 -, -OCH 2 - or -O-CO and D is phenyl optionally substituted by -OH, halogen or alky! or aikoxy Ci 
or a pharmaceutical^ acceptable derivative thereof, which process comprises 

a) producing a compound of formula I in which R3 or G2 includes a carbonyl group adjacent to the pyrrole 
ring by reacting a compound of formula Ila or lib, 



10 



75 



20 




Ila 



lib 



with a compound of formula Ilia or II lb respectively, 

- R 3a -CO-L a Ilia 



30 




Illb 



35 in which R 3a CO- and G2 a CO- represent groups R 3 and G2 respectively and La is a leaving group, or 

b) producing a compound of formula I which is substituted by -D-G3c- or alkylene C1 -s optionally 
substituted by -COOFU1 or -NR^sRas in which -G3c- represents -NH-, -S-, -CH 2 NH- or alkylene C*- 6 , 

by reacting a compound of formula I substituted by a leaving group with a compound of formula IV, 

40 Ar c -H IV 

in which Ar c - represents D-G3c- or alkylene Ci-e optionally substituted by -COOR*3 or -NR* 3 R*s, or 

c) producing a compound of formula I which contains a substituent halogen, -CHO, -CN. -NQ 2 , -S(0) q R 2 i. 
-CONH2, -CH 2 NR 32 R33 or -N = N-R24. 

45 by reacting a corresponding compound containing a hydrogen atom with an appropriate eiectrophile and, 
where necessary, appropriate transformation of the product, or 

d) producing a compound of formula I in which one or both of R 2 and Rs represents hydrogen, 
by reacting a compound of formula V 



50 




7 



with a compound of formula VI 



54 



EP 0 300 688 A1 



r 



5 




71 



in which La represents a leaving group, or 
e) reacting a compound of formula VII 

10 



15 




VII 



with a compound of formula VIII 

20 



3 



25 




VIII 



in which one of Xe and Y e represents a leaving group, and the other represents -NHRi, and. where 
30 necessary, working up the reaction product or 
f) reacting a compound of formula IX, 



35 




with a compound of formula X, 

R1-NH2 X 

or 

g) removal of a protecting group from a compound of formula 1 which bears a protecting group, or 

h) producing a compound of formula I in which Q2 includes a group -(CO)y- adjacent to the pyrrole ring, 
by reacting a compound of formula XI, 



50 
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with a compound of formula XI! 



in which G2* is a group which, in combination with the group -(CO) y - forms Q2 and one of X* and Y h is a 
leaving group and the other is hydrogen, and. if necessary, working up the reaction product, or 
i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic fusing 
ring system by appropriate treatment of a corresponding compound in which 




contains groups cyclisable to form such a ring or fused ring -system respectively, or 
j) producing a compound of formula I in which G2 represents -NHC( ■ NH)NH-(CO) y - 
by reacting a compound of formula XII!, 




XIII 



with a compound of formula XIV, 



0., 



Td^ XIV 



or 

k) producing a compound of formula I containing a group -COOR k or -COSRn in which R k represents 
cycloalkyl C3-3 or alkyl C1-& optionally substituted by halogen. -NR32R33 or -COOR35. 
by esterification or thioesterification respectively of the corresponding compound containing a group 
-CO0H, or 

I) producing a compound of formula I containing a substituent - NH2. 

by reduction of the corresponding compound containing a substituent -NO2, or 

m) producing a compound of formula I containing a group -COOH 

by hydrolysis of a corresponding ester, or 

n) deamination of a compound of formula I containing a substituent -NH2, or 

o) producing a compound of formula I containing an alkyl C1 -« group substituted by a group -OOCR26. 

by aikanoyloxylation of the alkyl C1 -s group, or 

p) producing a compound of formula I containing a hydroxy group, or 

by reacting the corresponding compound containing a group -OOCR26 with a hydroxylic base, 
q) producing a compound of formula I containing an amido group, 

by acylation of the corresponding amine or by reacting a corresponding carboxylic acid or carboxylic- acid 
derivative with an appropriate amine, or 

r) producing a compound of formula I containing a group -SR r in which R r represents Ci -e by diazotisation 
of the corresponding compound containing a group -NH 2 and subsequent displacement, or 
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s) producing a compound of formula I containing an aliphatic -CH = N- group by condensation of the 
appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SO2-. 
by oxidation of the corresponding compound containing a group -S- or -SO-, 

and, where necessary or desired thereafter, converting the compound of formula I so obtained to a 
pharmaceutically acceptable derivative thereof, or vice versa. 

2. A process according to Claim 1, wherein R3 represents -COOR3S or -NO2. 

3. A process according to Claim 1 or Claim 2, wherein R 2 and Rs are selected from the group 
consisting of hydrogen, -R21 and halogen. 

4. A process according to any one of the preceding claims, wherein A is a 5- or 6-membered ring. 

5. A process according to Claim 4 t wherein A is substituted by D-Q3-. 

6. A process according to any one of the preceding claims, in which 

R 2 and Rs, which may be the same or different, represent hydrogen. -R21, or halogen, 

R 3 represents -N0 2 or -COOR3S, 

G2 represents C = 0, -S- or a single bond, and 

A represents phenyl substituted by a group D-G3-. 

7. A process according to any one of the preceding claims, in which 
Ri represents hydrogen, 

R 2 and Rs. which may be the same or different, represent hydrogen, «R 2 i. or halogen, 
R3 represents -NO2 or -COOR35, 
G2 represent C = 0, and 

A represents phenyl substituted by a group D-G3-, in which G3 represents -NH- or -CH 2 -. 

8. A process according to Claim 1 , in which the compound of formula I is 
Methyl 2.5-Dimethyl-4-(2-((4-nitrophenyl)thio) benzoylH H-pyrrole-3-carboxylate; 
Methyi 2.5-Dimethy1-4-<2-{(4-nitrophenyl)methyl) benzoyl)-! H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-{(2-nltrophenyl)methyl) benzoyl)- 1 H-pyrrole-3-carboxylate; 
Methyl 2 l 5-Dimethyl-4-{2-(2-phenylethyI)benzoyl)-1 H-pynrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-{4-nitrophenoxy)benzoyl)-1 H-pyrroie-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-(3-nitrobenzoyl)benzoyl)-1 H-pyrrole-3-carboxyiate; 

Methyl 2 f 5-Dimethyl-4-(2-(((4-methylphenyi) suiphonyl)oxy)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-ChIorobenzoyl)-2-methyl-5-(methylthio)-1 H-pyrrole-3-carboxy late; 
Methyl 2,5-Dimethyl-4-(2-(4-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-<Cydohexylmethyl)benzoyl)-2,5-drmethyl -lH-pyrrole-3-carboxylate; 
Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-phenyl-1H-pyrrole-3-carboxylate; 
Methyl 4^2-Chlorobenzoyl)-2.5-dimethyl-cr-oxo-1 H-pyrrole-3-acetate; 
(2-Chlorophenyl) (2,5-Dimethyl-4-(5-methyl-1 ,3,4-oxadiazoi-2-yl)-1 H-pyrrol-3-yl)methanone; 
Methyl 4-(2-(2-(Dimethylamino)ethoxy)benzoyl)-2 t 5-dimethyl-1H-pyrrole-3-carboxylate; 
. Methyl 2,5-Dimethy(-4-(2-((2-((phenylmethy[)thio) benzoyl)thio)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-(Methoxycaii3onyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
Methyl 3-(2-Chlorobenzoyl)-4-(methoxycarbonyl)-5-methyl-1H-pyrrole-2-propanoate; 
Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-<2-nitroethyl) -1 H-pyrrole-3-carboxy!ate: 
Methyl 2,5-Dimethy l-4-(3-pyridlny lcarbonyl)-1 H-pyrrole-3-carboxy late; 
Methyl 2 t 5-Dimethyl-4-(4-pyridinylcarbonyl)-1 H-pyrrole-3-carboxylate; ... 
5-(2-Ch1orobenzoyl)-3,4-dihydro-6-methyl-7H- pyrrolo(2,3-d)pyrimidin-4-one; 
(E)Methy I 4-(3-methbxy-1 -oxo-4-pheny l-2-buteny l)-2,5-dimethy 1-1 H-pyrrole-3-carboxy late; 
(2.5-Dimethyl-1H-pyrrol-3-yl) (2-(phenylmethyl) phenyl)methanone; 
Methyl 2.5-Dimethyl-4-<2-<phenylthio)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-{2-(phenytamino)benzoyl)-1H-pyrrole-3«^arboxylate; 
Methyl 2,5-Dimethyl-4-(2-<2-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 
Methyl 5-Ethyl-2-memyl-4-<2-(phenylamino)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-dimethyl-4-(2-{cyclohexylamino)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amino)phenyl) ((phenyimethyl)imino)methyl)-1 H-pyrrole-3-carbox- 
ylate; 

Methyl 4-((2-(cyclohexylamino)phenyl) (cyclohexyl im ino)methyl-2.5-dimethy 1-1 H-pyrroie-3-carboxy late; 
(E>Methyl 2,5-dimethyl-4-(2-{2-phenylethenyl) benzoyl)-! H-pyrrole-3-carboxy late; " 
E-3-(2-((4-(Methoxycarbonyi)-2,5-dimethyi-1H-o^ acid; 
Methyl 5-(2-(methoxycailDonyl)ethenyl)-2-meth^^ 
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Methyl 2-methyl-5-phenyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyirole-3-carboxylate; 

Methyl 2-methyl-5-<phenylmethyl)-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Bromo-4-(2-chloroben2oyl)-5-methyl-1H-pyrroie-3-carboxylate; 

(4-8romo-2,5-dfmethyM H-pyrrol-3-yl) (2-{phenylmethyl) phenyl)methanone: 

Methyl 2-Bromo-5-methyl-4-(2-phenyimethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-Bromo-2-methyl-4-(2-phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-cyano5-methyl-1 H-pyrrole-3-carboxylate; 

2.5-Dimethyl-4-(2-<phenylmethyl)benzoyl)-1H-pyrrole-3-carbonitrile; 

Methyl 2-Cyano-5-methyl-4-(2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate; 

Methyl 5-Cyano-2-methyl«4-(2-(pheny ImethyUbenzoylH H-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-(2-(phenylmethyI)benzoyl)-lH-pyrrole-3-carboxamide; 

Methyl 4-(2-Chlorobenzbyl)-2-formyl-5-nriethyl-1 H- pyrrole-3-carboxylate; 

Methyl 5-Fbrmyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Formyl-5-methyl-4-(2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate; 

2.5-Dimethyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-carboxaldehyde; 

Methyl 4-(2-Chlorobenzoyl)-5-methyI-2-nitro- 1 H-pyrrole-3-carboxy late; 

(2.5-Dimethyl-4-nitro-1H-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-((4-nitrophenyl) azo)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2.5-Dimethyl-4-(nriethylthio)-1 H-pyrrol-3-yl)methanone; 

Methyl 2-methyl-5-((4-nttrophenyl)azo)^(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxyla 

Methyl 5-methy l-2-((4-nitropheny l)azo)-4-<2-(pheny Imethy l)benzoy I)- 1 H-pyrrole-3-carboxy late; 

(4-((Dimethylamino)methyl)-2,5-dimethyl-1H-pyrrol-3-yl) ((2-phenylmethyl)phenyl)methanone; 

Methyl 5-iodo-2-methyl-4-(2-{phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(pheny!methyl)benzoylH H-pyrrole-3-carboxylate; 

Methyl 3-(Methoxycarbonyl)-5^ethyl-4-(2-<phenylmethyi)benzoyl)-1H-pyrrole-2-acetate; 

Methyl 5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-((1-(phenylmethyl)-1 H-pyrrol-2-yl)carbonylH H-pyrrole-3-carboxylate; 

Ethyl 4-{2-Chlorobenzoyl>-1 -((methoxycarbonyl)amino)-2»5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4^(2-Chlorobenzoyl)-1-(((1.1-dimethylethoxy) carbonyl)amino)-2,5-dlmethyl-l H-pyrrole-3-carboxylate; 

MethyM -Amino^<2^hlorobenzp^ 

Methyl 2,5-Dimethyl-4-((2-methyl-i-piperidinylj carbonyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethy!^{(Wphenylmethyl)-lHTimidazol-2- 

Methyl 5-Ethyl-2-methyl-4-((Hphenyfmethyl)-1 H-pyrrol-2-yl)carbonylM H-pyrrole-3-carboxylate; 

Methyl 2-methyl-4-(2-phenylmethyl)benzpyl)-5-trifluoromethyl-l H-pyrrole-3-carboxylate; 

Methyl 4-(2-{(4-methoxy pheny i)methy l)benzoy l>-2,5-dimethy I- 1 H-pyrrole-3-carboxy late; 

Methyl 4-((9H-fluoren-l-yl)carbonyl)-2,5-dimethyl-lH- pyrrole-3-carboxylate; 

Methyl 2-methyl-4,5-di (2-pyridinyl)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2,5-Dimethyl-4-phenyl-1H-pyrrol-3-yl)methanone; 

Methyl 4-(4-(l H-imtda20l-i-yl)phenyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(2-pyridinyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-(phenylmethyl)benzoylH H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-(2-phenylbenzoyl)-lH-pyrrole -3-carboxylate; 

(E)Methyl 5-(2-cyanoethenyl)-2-methyJ-4-<2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-((2-phenylmethyl)phenyl)th!0) -1 H-pyrroie-3-carboxylate; 

Methyl 4-({(2-(3,4-dimethoxyphenyI)ethyl)amino) carbonyI)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(((l H-benzimidazol-2-yl)amino)carbonyl)-2.5-dimethyl-1 H-pyrrofe-3-carboxylate; 

Methyl 2,5-dimethyl-4-(((2-(4-morpholinyl)ethyl)amino) carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyM-<oxo((phenylmethyl)amino) acetyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(((2-benzothiazolyl)amino)carbonyl)-2,5<limethyl-1H-pyrrole-3-carboxylate; 

Methyl 4-(3,4-dthydro-6,7-dimethoxy-1 -isoquinolinyl)-2 t 5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyI)-2-formyl-5-methyM H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(l 1 H-dibenz(b.e)azepin-6-yl)-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2.3.4.5-tetrahydro-1 H-benzazepin-2-yl)-l H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(4 > 5-dihydro-3H-benzazepin-2-yl)-1 H-pyrrole-3-carboxyiate; 

Methyl 4-(3,4<iihydro-lHSoquinoHnyl))-2,5-dimethyl-1H-pyrrole-3-carboxylate; 

(£) Methyl 4-{4,5-dihydro-5-phenyl-2-oxazolyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 
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(S) and (R) Methyl 4-(4,5-dihydro-4-phenyl-2-oxazolyl)-2,5-dimethyl-1H-pyrrole-3H:arboxylate; 

Methyl 2.5-dimethyi-4-(2-quinoiinyl)-! H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyi-4-{2-phenyM H-imidazol-4-yl)-1 H-pyrrole-3-carboxylate; 

Methy! 4-((imino(phenyiamino)methyl)amino) carbonyl)-2,5-dimethyM H-pyrrole-3-carboxylate; 
s 1 -Methylethyl 2,5-Dimethyl-4-(2-(phenylmethyl) benzoyl)-1 H-pyrrole-3-carboxy late; 

2-Methoxyethyl 2.5-Dimethyl-4-(2-(phenylmethyl) benzoyl)-! H-pyrrole-3-carboxylate; 

Cyclopropylmethyl 2.5-Dimethyl-4-(2-(phenylmethyl) benzoyI)-1 H-pyrrole-3-carboxylate; 

2-Chloroethyl 2,5-Dimethy I-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate; 

2,2,2-Trifluoroethyl 2.5-Dimethyl-4-(2-<phenylmethyl) benzoyl-1 H-pyrrole-3-carboxyiate; 
w S-Methyl 2 f 5-Dimethyl-4-(2-{phenylmethyl)benzoyl)-! H-pyrroIe-3-carbothioate; 

Cyclopentyl 4-(2-Chlorobenzoyl)-2.5-dimethyl-l H-pyrrole-3-carboxylate; 

2-(Dimethylamino)ethyl 4-(2-Chlorobenzoyl)-2.5-dimethyl-l H-pyrrole-3-carboxylate; 

(2-Methoxy-2-oxoethyl)2.5-dimethyl-4-(2-(phenyl methy Dbenzoy I)- 1 H-pyrrole-3-carboxy late; 

Phenylmethyl 4-(methoxycarbonyl)-2 t 5-dimethyl-o -oxo-! H-pyrroie-3-acetate; 
is Methyl 4-(2-((4-Aminophenyl)methyl)benzoyl)-2 f 5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-<2-(3-Aminobenzoy!)benzoyl)-2.5-dimethyl-! H-pyrrole-3-carboxylate; 

Methyl 4-<2-{4-Aminophenoxy)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 2-Amino-4-{2-chlorobenzoyl)-5-MethyM H-pyrrole-3-carboxyiate; 

Methyl 2-amino-5-methyl-4-(2-(phenylmethyl)benzoyl)-1H-pyrrote-3-carboxylate; 
20 Methyl 5-amino-2-methy l^4-<2-(phenylmethyl)benzoy 1-1 H-pyrrole-3-carboxy late; 

2,5-Dimethy1-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole3-carboxylic acid; 

5-Ethyl-2-methyl-4-<2-(phenylmethyl)benzoy1)-! H-pyrrole-3-carboxylic acid; 

Carboxymethyl 2.5-dimethyl-4-<2-(phenylmethyl) benzoyl))-! H-pyrrole-3-carboxy late; 

4-(2-{Phenylmethyl)benzoyl)-3-methoxycarbonyl-5-metnyl-1H-pyrrole-2-acetic acid; 
25 E-Methyl 5-(2-carboxyethenyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

4-(2-(Methoxycarboriyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylic acid; 

Methyl 4-(2-Benzoylbenzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-(2-phenoxy benzoyl)-! H-pyrroie-2-carboxylate; 

Methyl 5-Methyl-4-<2-<phenylmethyl)benzoyl)-! H- pyrrole-3-carboxyIate; 
30 Methyl 2,5-dimethyl-4-(1-oxo-4-phenylbutyl)-1H-pyrrole-3-carboxylate; 

Methyl 5-((Acetyloxy)methyl)-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-((Acetyloxy)methyl)-5-methyl-4-(2-(phenylmethyl)benzoyl-1 H-pyrrole-3-carboxylate; 

Methyl 5-(Hydroxymethyl)-2-methy!-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-(Hydroxymethyl)-5-methy1-4-(2-(pheny I methyl)benzoyl)-l H-pyrrole-3-carboxy late; 
35 Methyl 4-(5-(Acetylamino)-2-chlorobenzoyl)-2,5-di methyl- 1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-((Ethylamino)carbonyl)benzoyl)-2.5-di methyl- 1 H-pyrrole-3-carboxy late; 

N-Ethyl 4-(2-(methoxycarbonyl)benzoyl)2,5-dimethyl -!H-pyrrole-3-carboxamide; 

Methyl 4-(2-Chlorc-5-(methylthio)benzoyl)-2 f 5-dimethyl-1H-pyrrole-3-carboxylate; 

(Z)- and (E>Methyl 5-((hydroxyimino)methyl)-2-methyl-4-<2-{pheynlmethyl)benzoyl)-l H-pyrrole-3-carbox- 
40 ylate; 

(E) Methyl 5-(((aminocarbonyl)hydrazono)methyl)-2-methyi-4-(2-(phenylmethyl)benzoyl)-lH-pyrrole-3-car- 
boxylate; 

Methyl 2 l 5-dimethyl-4-(«phenylmethylene)hydrazino carbonyl)-1H-pyrrole-3-carboxylate; - 

Methyl 2,5-Dimethyl-4-(2-(phenyisulphinyl)benzoyl)-1H-pyrrole-3-carboxylate; 
46 Methyl 2,5-Dimethyi-4-(2-(phenylsufphonyl)benzoylH H-pyrrole-3-carboxylate; 

Methyl 4-(2-Ch!orobenzoyl)-2-methyl-5-(methyl sulphinyl)-1 H-pyrrole-3-carboxy late; 

Methyl 4-(2-Chlorobenzoyl)-2-methy l-5-(methyl sulphonyl)-! H-pyrrole-3-carboxylate; 
- <2-Chlorophenyl) (2,5-Dlmethyl-4-(methylsuiphinyl)-1H-pyrrole-3-yl)methanone 

(2-Chlorophenyl) (2.5-Dlmethyl-4-(methylsulphonyl)-l H-pyrrol-3-yl)methanone 
50 Methyl 2,5-Dimethyl-4-(2-<(phenylmethyl)sulphinyi) benzoyl)-! H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-((phenylmethyl)sulphonyi) benzoyl)-! H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chloro-5-(methylsulphinyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chloro-5-(methylsulphonyl)benzoyl)-2,5-dimethyl-! H-pyrrole-3-carboxylate; 

Methyl 5-Ethyl-2-methyl-4-<2-((phenylmethyl) su(finyl)benzoyi)-! H-pyrrole-3-carboxylate; 
55 Methyl 2,5-dimethyl-4-((2-<phenylmethyl)phenyl) sulphinyl)-!H-pyrroie-3-carboxylate; 

or a pharmaceutically acceptable derivative of any one thereof. 
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Claims for the following contracting State: GR 

1. A process for the preparation of a compound of formula I. 




wherein 

Ri represents -Ri«. -NHRu or -NHCOORn in which Rn is hydrogen or alkyl Ci-e. 
R2 and Rs. which may be the same or different, represent 

hydrogen, -R 2 i, -OH, -OR21. -NR 22 R 2 3. halogen. -CN, -N0 2 . -S(0) q R 2 i. -N = NR 2 4, -COOR22. -CH = R 25t 
phenyl or pyridyl, 

in which R 2 i is alkyl or alkenyl Ci-s optionally interrupted by O or S and optionally substituted by -OH, 

halogen. -CN. -NO2, -NR22R23. -COOR22, phenyl or -OOCR2 6, 

R 2 2 and R23. which may be the same or different, are hydrogen or alkyl C-. -s. 

R 2 * is phenyl optionally substituted by -NO2. 

R 2S is =0, = CHCN. =NOH or = NNHCONH 2 , 

R 2 s is alkyl C<-e. and 

q is 0, 1 or 2, 

G2 represents a chain -<CH 2 ) z (W) y -. in which. _ . 

W represents C ■ O. S(0) q or C * NR* 0 . 

in which R*o is hydrogen, -OH. cycloalkyl C3-8 or alkyl Ci- 6 optionally substituted by phenyl, 
y is 0. 1 or, provided W is C = O. 2. 

2 is 0, 1, 2 or 3, and — 
up to two of the methylene segments in the chain (CH 2 ) 2 are optionally replaced by -NH- and one segment 
is optionally replaced by -O- or -(C = NR*o)-. and the chain is optionally unsaturated and optionally 
substituted by alkyl d -5 or alkoxy Ci -s. 

A is a 5- or 6-membered ring or a bicyclic or tricyclic fused ring system. A being optionally substituted by 
one or more of halogen. -OH. -N0 2 . -NR4 3 R* S , -COOR43. -S(0) q R**, -CONR4 3 R*s. -NHCOR*s. alkyl. 
alkylene or alkoxy Ci-e optionally substituted by halogen, phenyl, -COOR43 or -NR43R15. or a group D-G3-, 
in which 

R«. 3 and R*s. which may be the same or different, are hydrogen or alkyl Ci -6, 
R4.4 is alkyl C1-9, 

G3 is a single bond, -NH-, -0-. -CO-. -OCH 2 -, -O-CCK -S(0) q -. (CH 2 ) P -. -CH 2 S(0) q -, -CO-S-, -S0 2 -0- or 
CH2NH-. in which p is 1 ,2 or 3, and 

D represents a 5- or 6-membered ring optionally substituted by -OH. halogen, -N0 2 , -NR43R15. alkyl Ci-s, 
alkoxy Ci -s or -SCH 2 CsH 5 . and 

R3 represents hydrogen. -S(0) q R 3 i, -N0 2 . -CN, -halogen. -CH 2 NR3 2 R 33 . -<CO) r R34 or an aryl group, in 
which 

R31 is alkyl C1-6, 

R 32 and R33, which may be the same or different, are hydrogen, alkyl C1-6 optionally substituted by 
phenyl, or phenyl optionally substituted by halogen or trihalomethyl, 
r is~1 or 2, 

R34 is hydrogen, -NR32R33. aJkyl Ci -OH, -OR35 or -SR 3 s, 

R35 is cycloalkyl C 3 - 8 or alkyl C1-6 optionally substituted by alkoxy Ct-g, halogen, -OH, cycloalkyl C3-8, 
-NR32R33 or -COOR36. and 

R 3 s is hydrogen or alkyl C1-6, or R 2 and R 2 together form a chain -N « CH-NH-CO-. 
provided that 

a) when R 3 represents hydrogen, then A is substituted by D-G3- where, if A is a 5-membered heterocyclic 
ring, D-G3- is other than phenyl, benzyl or phenyl substituted by chlorine, or. if A is phenyl or naphthyl and 
D is phenyl. G3 is other than -CH 2 0-, -S-, -O-or -NH-; 
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b) when R 2 and R5 both represent hydrogen, then A is substituted by D-G3-; 

c) when R, represents alkyl Ci- 6 or -NHCOORi 1 , and R 2 and Rs are both alkyl C»- G . and R3 is -COORas 
or -NO2, then A is other than unsubstituted phenyl or phenyl substituted by fluorine; 

d) when R 2 and R 3 both represent halogen, and A is phenyl, then A is substituted by D-G3-; 

e) when one or both of R 2 and R 5 represents phenyl, and R 3 represents -COORss, -COCH3, phenyl or 
-NO2, then A is other than unsubstituted phenyl, isoxazolyl substituted by alkyl C1 -s or phenyl, or a group 



where R is halogen, alkyl Ci - s or alkoxy C1 -& 

f) when Rs represents hydrogen, and R 2 represents alkyl Ci- 6 , and R 3 represents -GOGR35, and A is a 5- 
or 6-membered ring, then A is substituted by D-G3-; and 

g) when R 2 and R 5 are both selected from hydrogen, -COOR 22 and alkyl Ct-s optionally substituted by 
halogen. -OH, -NR 22 R 23 or -OOCR 26 and optionally interrupted by O or S, and R 3 is selected from -N0 2 , 
halogen. -CN. -COR34 or -CH 2 NR3 2 R 3 4, where R 3 * is hydrogen. -NR32RS4. alkyl C.-s, -OH or -OR35 where 
R 3S is alkyl C1-6 optionally substituted by an aryl group, and R1 represents hydrogen or alkyl Ci-s. and 
G2 represents -(CH 2 ) r (W)y- in which z represents 0. i or 2 and none of the methylene segments are 
replaced by -NH-.-O- or -(C = NR*o)- and the chain is neither unsaturated not substituted by alkoxy Ci- 6 , 
then A Is other than phenyl, naphthyl or ben2ofurazanyl optionally substituted only by halogen, -OH. 
^NRisRvs, -N0 2 . -COOH, alkyl or alkoxy Ci-« optionally substituted by halogen, or D-G3- where G3 is 
-SCH 2 - f -OCH 2 - or -O-CO- and D Is phenyl optionally substituted by -OH, halogen or alkyl or alkoxy C1 - 6 ; 
or a pharmaceutical^ acceptable derivative thereof, which process comprises 

a) producing a compound of formula I in which R 3 or G2 includes a carbonyl group adjacent to the pyrrole 
ring by reacting a compound of formula lla or lib, 



10 




30 



35 




TTa 



40 




lib 



R 



45 



with a compound of formula Ilia or lllb respectively, 
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R 3a-°°- L a 



Ilia 
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in which R 3a CO- and G2 a CO represent groups Rs and G2 respectively and L a is a leaving group, or 

b) producing a compound of formula I which is substituted by D-G3c- or alkylene Ci-s optionally 
substituted by -COOFL- or -NR0R45 in which -G3c- represents -NH-, -S-. -CH 2 NH- or alkylene C^-e, 

by reacting a compound of formula I substituted by a leaving group with a compound of formula IV, 

5 

Ar c -H IV 

in which Ar c - represents D-G3c- or alkylene Ci-s optionally substituted by -COORo or -NR43R45. or 

c) producing a compound of formula I which contains a substituent halogen, -CHO, -CN. -NO2. -S(0) q R2i, 
70 -CONH2, -CH2NR32R33 or-N = N-R 2 *. 

by reacting a corresponding compound containing a hydrogen atom with an appropriate electrophile and, 
where necessary, appropriate transformation of the product, or 

d) producing a compound of formula i in which one or both of R2 and R5 represents hydrogen, 
by reacting a compound of formula V 




V 



with a compound of formula VI 



25 




in which represents a leaving group, or 
e) reacting a compound of formula VII 




VII 



40 



with a compound of formula VIII 



46 




VIII 



in which one of X« and Y e represents a leaving group, and the other represents -NHR1 , and where 
necessary, working up the reaction product or 
f) reacting a compound of formula IX, 



62 



EP 0 300 688 A1 




IX 



with a compound of formula X, 

10 

R1-NH2 X 
or 

g) removal of a protecting group from a compound of formula I which bears a protecting group, or 
75 h) producing a compound of formula I in which Q2 includes a group -(CO) y - adjacent to the pyrrole ring, 
by reacting a compound of formula XI, 



20 



25 



Re \ R XI 

3 I 2 

H 1 



with a compound of formula XII 



30 



35 in which G2 h is a group which, in combination with the group -<CO) y - forms G2 and one of Xh and Y h is a 
leaving group and the other is hydrogen, and, if necessary, working up the reaction product, or 
i) producing a compound of formula I in which A is a 5-or 6-membered ring or a bicyclic or tricyclic fusing 
ring system by appropriate treatment of a corresponding compound in which 



40 



G>° 2 - 



46 

contains groups cyclisable to form such a ring or fused ring system respectively, or 
j) producing a compound of formula I in which G2 represents -NHC( = NH)NH-(CO) y - 
by reacting a compound of formula XIII, 

50 NC-NH(C0} v R 
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with a compound of formula XIV, 




XIV 



or 

k) producing a compound of formula I containing a group -COOR* or -COSRn in which R fc represents 
cycloalkyl C 3 - 3 or alkyl Ci-« optionally substituted by halogen. -NR32R33 or -COOR35. 
by esterification or thioesterification respectively of the corresponding compound containing a group 
-COOH. or 

I) producing a compound of formula I containing a substituent '•" NH2, ' ------- 

by reduction of the corresponding compound containing a substituent -NO2. or 
m) producing a compound of formula I containing a group -COOH 
by hydrolysis of a corresponding ester, or 

n) deamination of a compound of formula I containing a substituent -NH 2 , or 

0) producing a compound of formula I containing an alkyl Ci-$ group substituted by a group -OOCR2&. 

by alkanoyloxylation of the alkyl Ci-s group, or 

p) producing a compound of formula i containing a hydroxy group, or 

by reacting the corresponding compound containing a group -OOCR26 with a hydroxylic base, 
q) producing a compound of formula I containing an amido group, 

by acyiatron of the corresponding amine or by reacting a corresponding carboxylic acid or carboxylic acid 
derivative with an appropriate amine, or 

r) producing a compound of formula I containing a group -SR, in which R r represents Ct -5 by diazotisation 
of the corresponding compound containing a group -NH 2 and subsequent displacement, or 
s) producing a compound of formula I containing an aliphatic -CH s Nv group by condensation of the 
appropriate aldehyde and amine, or 

t) producing a compound of formula I containing a group -SO- or -SO2-, 

by oxidation of the corresponding compound containing a group -S- or -SO-; 

and, where necessary or desired thereafter,' converting the compound of formula I so obtained to a 
pharmaceutical^ acceptable derivative thereof, or vice versa. 

2. A process according to Claim 1. wherein R 3 represents -COOR35 or -N0 2 . 

3. A process according to Claim 1 or Claim 2, wherein R 2 and R5 are selected from the group 
consisting of hydrogen, -R 2 i and haiogen. 

4. A process according to any one of the preceding claims, wherein A is a 5- or 6-membered ring. 

5. A process according to Claim 4. wherein A is substituted by D-G3-. 

6. A process according to any one of the preceding claims, in which 

R 2 'and Rs, which may be the same or different, represent hydrogen, -R 2 i, or halogen, 

R3 represents -N0 2 or-COOR3s, 

G2 represents C ■ O, -S- or a single bond, and 

A represents phenyl substituted by a group D-G3-. 

7. A process according to any one of the preceding claims, in which 
Ri represents hydrogen, 

R 2 and R 5 , which may be the same or different, represent hydrogen. -R 2 i, or halogen. 
R 3 represents -N0 2 or -COOR35. 
G2 represent C = O, and 

A represents phenyl substituted by a group D-G3-, in which G3 represents -NH- or -CH 2 -. 

8. A process according to Claim 1, in which the compound of formula I is 
Methyl 2,5-Dimethyl-4-(2-{(4-nitrophenyl)thio) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-((4-nitrophenyl)methyl) benzoyl)- 1 H-pyrrole-3-carboxylate; 
Methyl 2.5-Dimethyl-4-(2-((2-nitrophenyl)methyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethyl-4-(2-(2-phenylethyl)benzoyl)-1 H-pyrrole-3-carbcxylate; 
Methyl 2.5-Dimethyl-4-(2-(4-nitrophenoxy)benzoyl)-lH-pyrrole-3-carboxylate; 
Methyl 2,5-Dimethy l-4-(2-(3-nitrobenzoyl)benzoyIM H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-(2-(((4-methyIphenyl) sulphonyl )oxy)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-(methylthio)-iH-pyrrole-3-carboxylate; 
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Methyl 2,5-Dimethyl-4-(2-(4-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-(Cyciohexylmethyl)benzoy I )-2,5-di methyl -1 H-pyrroie-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-phenyi-1 H-pynrole-3-carboxylate; 

Methyl 4-(2-Chlorobenzoyl)-2,5-dimethyl-croxo-1 H-pyrrole-3-acetate; 

(2-Chiorophenyl) (2,5-Dimethyi-4-(5-methyl-1 ,3,4-oxadiazol-2«yl)- 1 H-pyrrol-3-yl)methanone; 

Methyl 4-(2-(2-(Dimethylamino)ethoxy)benzoy^ 

Methyl 2,5-Dimethyl-4-(2-((2-((phenylmethyl)thio) benzoyl)thio)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-{Methoxycarbony l)benzoyl}-2 t 5-dimethyl-1 H-pyrrole-3-carboxylate; 

Methyl 3-(2-Chlorobenzoyl)-4-(methoxycarbonyl)-5-methyl-1H-pyrrole-2-propanoate; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-<2-nitroethyi) -1 H-pyrrole-3-carboxylate; 

Methyl 2.5-Dimethyl-4-(3-pyridinyIcarbonyl)-1 H-pyrrole-3-carboxyiate; 

Methyl 2.5-Dimethyl-4-(4-pyridinylcarbonyl)-i H-pyrrole-3-carboxylate; 

5-{2-Chiorobenzoyt)-3 l 4-dihydro-6-methyl-7H- pyrrolo(2,3-d)pyrimidin-4-one; 

(E)Methyl 4-(3-methoxy-1 -oxo-4-phenyl-2-butenyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 

(2,5-DimethyM H-pyrrol-3-yl) (2-(pheny (methyl) phenyl)methanone; 

Methyl 2,5-Dimethyl-4-(2-(phenylthlo)benzoyl)-1H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-(pheny lamino)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-(2-pyridinylamino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 5-Ethyl-2-methyl^(2-(phenylamlno)benzoyl)-lH-pyrroIe-3-^rboxylate; 

Methyl 2,5-dimethyl-4-(2-(cyclohexylamino)benzoyl)-lH-pyrroie-3-carboxylate; 

Methyl 2,5-dimethyI-4-(2-{(phenylmethyl)amino)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-((phenylmethyl)amlno)phenyl) ((phenylmethyl)imino)methyl)-1H-pyrrole-3-carbox- 
ylate; 

Methyl 4-({2-(cyclohexylammo)phenyl) (cyclohexyl imino)methy 1-2, 5-dimethyMH-pyrrole-3-carboxy late; 
(E)-Methyl 2,5-dimethyl-4-{2-(2-phenylethenyl) benzoyl)- 1 H-pyrrole-3-carboxylate; 
E-3-(2-((4-{Methoxycarbonyl)-2,5-dime^ acid; 
Methyl 5-(2-(methoxycarbonyl)ethenyl)-2-me^ 

Methyl 2-methyl-6-phenyl-4-{2-<phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate; 

Methyl 2-methyl-5-<phenylmethylH-(2-(phenylmethy I) benzoyl)-1 H-pyrrole-3-carboxy late; 

Methyl 2-Bromo-4-(2-chlorobenzoyl)-5-methyl-1 H-pyrrole-3-carboxylate; 

(4-Bromo-2,5-dimethyMH-pyirol-3-yl) (2-(phenylmethyl) phenyl)methanone; 

Methyl 2-Bromo-5-methyl-^2-phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-BromcH2-methyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-carbpxylate; 

Methyl 4-(2-Chlorobenzoyl)-2-cyanc-5-methyl-1 H-pyrrole-3-carboxylate; 

2 ( 5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carbonitrlle; 

Methyl 2-Cyano-5-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-Cyano-2-methyl-4-{2-(phenylmethyl)benzoyl)-lH-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-l H-pyrrole-3-carboxamrde; 

Methyl 4-(2-Chlorobenzoyl)-2-formyl-5-methyl-1H- pyrrole-3-carboxylate; 

Methyl 5-Formyl-2-methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-Formyl-5-methyl-4-{2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

2,5-Dimethyl-4-(2-phenylmethyl)benzoyl)-1H-pyrrole-3-carboxaldehyde; 

Methyl 4-{2-Chlorobenzoyl)-5-methyl-2-nitro-1 H-pyrroJe-3-carboxyiate; 

(2 t 5-Dimethyl-4-nitro-1 H-pyrrol-3-yl) (2-(phenylmethyl)phenyl)methanone; 

Methyl 4-(2-Chlorobenzoyl)-5-methyl-2-((4-nitrophenyl) azo)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2.5-Dimethyl-4-{methylthio)-1 H-pyrrol-3-yl)methanone; 

Methyl 2-methyl-5-((4-nitrophenyl)azo)-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 5-methyl-2-((4^itrophenyl)azo)^(2-<ph^ 

(4-((Dimethylamino)methyl)-2,5-dlmethyl-1H-pyrrol-3-yl) ((2-phenylmethyl)phenyl)methanone; 
Methyl 5-iodo-2-methyl-4-(2-(phenylmethyI)benzoyl)-1 H-pyrTole-3-carboxylate; 
Methyl 2-Methyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 3-(Methoxycarbonyl)-5-methyl-4-(2r{phenylmethyl)benzoyl)-1H-pyrrole-2-acetate; 

Methyl 5-Ethyl-2-methyl-4-(2-(phenylmethyl)benzoy l)-1 H-pyrrole-3-carboxylate; 

Methyl 2 t 5-Dimethyl-4-(( WphenylmethylH H-pyrrol-2-yl)carbony1)-1 H-pyrrole-3-carboxylate; 

Ethyl 4-(2-Chlorobenzoyl)-1 -((methoxycarbony l)amino)-2 t 5-dimethyM H-pyrrole-3-carboxy late; 

Methyl 4-(2-Chlorobenzoyl)-1-«(1 ,1-dimethylethoxy) carbonyOaminoh^S-dimethyM H-pyrrole-3-carboxylate: 

Methyl 1-Amino-4-<2-chlorobenzoyl)-2.5-dimethyl-1 H-pyrrole-3-carboxyiate; 
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Methyl 2,5-Diijiethyl-4-<(2-methyM-piperidinyl) carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-Dimethyl-4-((1-(phenylmethyl)-1H-imidazol-2-y0carbonyl)1H-pyrrole-3-carboxylate; 

Methyl 5-Ethyl-2-methyl-4-((1-(phenylmethyl)-1 H-pyrrol-2-yl)carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2-methyl^(2-phenylmethyl)benzoyl)-5-trifiuoromethyl-1H-pyrrole-3-carboxylate: 
5 Methyl 4-(2-«4-methoxyphenyi)methyl)benzoyl)-2.5-dimethyi-1 H-pyrrole-3-carboxylate; 

Methyl 4-{(9H-fluoren-l-yl)carbonyl)-2,5-ciimethyl-1 H- pyrro!e-3-carboxylate; 

Methyl 2-methyl-4.5-di (2-pyridinyl)-1 H-pyrrole-3-carboxylate; 

(2-Chlorophenyl) (2,5-Dimethyl-4-phenyl-1H-pyrrol-3-yl)methanone; 

Methyl 4-(4-<l H-imidazol-1-yl)phenyl)-2.5-dimethyl-1 H-pyrrole-3-carboxylate; 
io Methyl 2 l 5-dlmethyI-4-(2-pyridinyl)-1H-pyrroIe-3-carboxylate; 

Methyl 2,5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-DimethyI-4-(2-phenylbenzoyl)-1 H-pyrrole -3-carboxylate; 

(E)Methyl 5-(2-cyanoethenyl)-2-methyl-4-(2-(phenyl methyl)benzoyl)-l H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-((2-phenylmethyl)phenyl)thio) -1 H-pyrrole-3-carboxylate: 
75 Methyl 4-(((2-{3.4-dimethoxyphenyl)ethyl)amino) carbonyl)-2,5-dimethyl-1 H-pyrroie-3-carboxylate; 

Methyl 4-<((1 H-benzimidazoi-2-yl)amino)carbonyl)-2.5-dimethyl-1 H-pyrrole-3-carboxyiate; 

Methyl 2 t 5-dimethyl-4-(((2-(4-morphotinyl)ethyl)amino) carbonyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2.5-dimethyl-4-(oxo((phenyimethyl)amino) acetyl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(((2-benzothiazolyl)amino)carbonyl)-2 t 5-dimethyl-1 H-pyrrole-3-carboxylate; 
20 Methyl 4-(3.4-dihydro-6.7-dimethoxy-1 -isoquinolinyl)-2,5-dimethyl-1 H-pyrrole-3-carboxyiate; 

Methyl 4-(5-anthracenyl)-2-formyl-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 4-(5-anthracenyl)-5-formyl-2-methyl-1 H-pyrroie-3-carboxylate; 

Methyl 4-(l 1 H-dibenz(b.e)azepin-6-yl)-5-methyl-1 H-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2,3,4.5-tetrahydro-1 H-benzazepin-2-yiH H-pyrrole-3-carboxylate; 
25 Methyl 2.5-dimethyl-4-(4,5-dihydro-3H-benzazepin-2-yl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-(3.4-d!hydro-l-isoquinolinyl))-2.5-dimethyl-1 H-pyrrole-3-carboxyiate; 

(i) Methyl 4-(4.5-dihydro-5-phenyl-2-oxazolyl)-2,5<iime^ * 

(S) and (R) Methyl 4-(4 1 5<Jlhydro^phenyl-2<>xazoly!)-2,5<!imethyl-iH-pyrrole-3-carboxylate; 

Methyl 2,5-dimethyl-4-(2-quinolinyl)-1H-pyrrole-3-carboxy!ate; 
30 Methyl 2,5-dimethyl-4-(2-phenyM H-imidazol-4-yl)-1 H-pyrrole-3-carboxylate; 

Methyl 4-((jmino(phenylamino)methyl)amino) carbonyl)-2,5-dimethyl-1 H-pyrrole-3-carboxyiate: 

1- Methylethyl 2.5-Dimethyl-4-(2-(pheny!methyl) benzoyl)-1H-pyrrole-3-carboxylate: 

2- Methoxyethyl 2,5-Dimethyl-4-<2-(phenylmethyl) benzoyl)- 1 H-pyrrole-3-carboxylate; 
Cyclopropylmethyl 2,5-Dimethyl-4-(2-(phenyimethyl) benzoyl)-! H-pyrrole-3-carboxylate; 

35 2-Chloroethyl 2.5-Dimethyl-4-(2-(phenylmethyl)benzoyl) -1 H-pyrrole-3-carboxylate: 

2,2,2-Trifluoroethyl 2.5-Dimethyl-4-(2-(phenyImethyl) benzoyl-! H-pyrrole-3-carboxylate; 

S-Methyl 2,5-Dimethyl-4-{2-(phenylmethyl)benzoylH H-pyrrole-3-carbothioate; 
. Cyclopentyl 4^2-ChIorobenzoyl)-2.5<limethyl-1H-pyrrole-3-cartDOxylate; .... 

2-(Dimethylamino)ethyl 4-{2-Chlorobenzoyl)-2 t 5-dimethyl-! H-pyrrole-3-carboxylate; 
40 (2-Methoxy-2-oxoethyl) 2,5-dimethyl-4-(2-(phenyl methyl)benzoyl>-1H-pyrrole-3-carboxytate; 

Phenylmethyl 4-{methoxycarbonyl)-2,5-dimethyl-a -oxo-1 H-pyrrole-3-acetate; 

Methyl 4-<2-((4-Aminophenyl)methyl)benzoyl)-2,5-dimethyl- 1 H«py rrole-3-carboxy late; 

Methyl 4-<2-(3-Aminobenzoyl)benzoyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 

Methyl 4^2-(4-Aminophendxy)benzpyl)-2,5-dimethyl-1H-pyrrole-3-carboxylate; 
45 Methyl 2-Amino-4-(2-chlorobenzoyl)-5-MethyM H-pyrrole-3-carboxylate; 

Methyl 2-arnino-5-methyl-4-(2-(phenylmethyl)benzoyl)-l H-pyrrole-3-carboxylate; 

Methyl 5-amino-2-methyl-4-(2-(phenylmethyl)benzoyl-1 H-pyrrole-3-carboxylate; 

2 l 5-Dimethyl-4-(2-(phenylmethyl)benzoyl)-1H-pyiTole3-cart>oxy^ 

5-Ethyl-2-methyl-4-(2-{phenylmethyl)benzoyl)-1 H-pyrrole-3-carboxylic acid; 
so Carboxymethyl 2,5-dimethyl-4-(2-(phenylmethyl) benzoyl))-! H-pyrrole-3-carboxy late; 

4-(2-{PhenyImethyl)benzoyl)-3-methoxycarbonyl-5-methyl-1 H-pyrrole-2-acetic acid; 

E-Methyi 5-(2-rarboxyethenyl)-2-methyl-4-(2-(phenylme^ 

4-<2-{Methoxycarbonyl)benzoyl)-2,5-dimethyl-l H-pyrrole-3-carboxylic acid; 

Methyl 4-(2-Benzoylbenzoyl)-2 l 5-dimethyl-1 H-pyrrole-3-carboxylate; 
55 Methyl 2,5-Dimethyl-4-(2-phenoxybenzoy1)-l H-pyrrole-2-carboxytate; 

Methyl 5-Methyl-4-(2-(phenylmethyl)benzoyl)-lH- pyrroIe-3-carboxylate; 

Methyl 2,5-dimethyi-4-(l-oxo-4-phenylbutylM H-pyrrole-3-carboxyIate; 

Methyl 5-<(Acetyloxy)methyl)-2-methyl^(2-(phenylme^ 
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Methyl 2-((Acety loxy)methy l)-5-methy l-4-(2-(pheny Imethy Obenzoyl- 1 H-pyrro!e-3-carboxy late; 
Methyl 5-(Hydroxymethyl)-2-methyl-4-(2-(phenyl methyl)benzoyl)-l H-pyrrole-3-carboxylate; 
Methyl 2«(Hydroxymethyl)-5-methy(-4-(2-(phenyl methyl)benzoyl)-1 H-pyrrole-3-carboxylate; 
Methyl 4-(5-(Acetylamino)-2-chiorobenzoyl)-2.5-dimethyl-1H-pyrrole-3-carboxylate: 
5 Methyl 4-(2-((Ethyfamino)carbonyl)benzoyl)-2,5-dimethyl-1 H-pyrrole-3-carboxylate; 
N-Ethyl 4-(2«(methoxycarbonyl)benzoyl)2,5-dimethyl -1 H-pyrrole-3-carboxamide; 
Methyl 4-{2-Chloro-5-<methylthio)benzoyl)-2 l 5-dimethyl-1 H-pyrrole-3-carboxylate; 
(Z)- and (E)-Methyl 5-((hydroxyimino)methyl)-2-methyl-4-(2-(pheynlmethyl)benzoyl)-1H^ 
ylate; 

10 (E) Methyl 5-(((aminocarbonyl)hydrazono)methy^^ 
boxylate; 

Methyl 2,5-dimethyl-4-(((phenylmethylene)hydrazino carbonyl)-lH-pyrrole-3-carbox'ylate: 

Methyl 2.5-Dimethyf-4-(2-(pheny lsulphlnyl)benzoyl)-1 H-pyrrole-3-carboxylate; 

Methyl 2 t 5-Dimethyl-4-(2-{phenylsufphonyi)benzoyl)-1H-pyrroIe-3-carboxylate; 
15 Methyl 4-(2-Chlorobenzoyl)-2-methyl-5-(methyl sulphiny1HH-pyrrole-3-carboxyiate; 

Methyl 4-<2-Chlorobenzoyl)-2-methyl-5-(methyl sulphonyl)-lH-pyiTole-3-carboxylate; 

(2-Chlorophenyl) (2.5-Dimethyl-4-(methy IsulphinylH H-pyrrole-3-yl)methanone 

(2-Chlorophenyl) (2,5-Dimethyl^(methylsulphonyl)-1H-pyrro!-3-yl)methanone 

Methyl 2,5-Dimethyl-4-<2-((phenylmethyl)sulphinyl) benzoyl)-1 H-pyrrole-3-carboxylate; 
20 Methyl 2,5-Dimethyl-4-(2-((phenylmethyl)sulphonyl) benzoyl)-! H-pyrroJe-3-carboxy late; 

Methyl 4-(2-Chloro-5-(methylsulphinyl)benzoyl)-2,5-dl methyl- 1 H-pyrrole-3-carboxylate; 

Methyl 4-(2-Chloro-5-(methylsulphon^^ 

Methyl 5-Ethyl-2-methyl-4-<2«((phenylmethyl) sulflnyl)benzoyl)-1H-pyrrole-3-carboxylate; 
Methyl 2,5-dimethyl-4-((2-(phenylmethyl)phenyl) sulphinyl)-1 H-pyrrole-3-carboxylate; 
25 or a pharmacsutically acceptable derivative of any one thereof. 

9. A compound of formula I, as defined in Claim 1 . for use as an intermediate in the synthesis of 
another chemical compound. 



67 



European Patent PARTIAL EUROPEAN SEARCH REPORT 

which under Rule 45 of the European Patent Convention 
° ffice shall be considered, for tho purposes of subsequent 

proceedings, as trie-European search report 



Application number 

EP 88 30 6464 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int CI.4) 



EP-A-0 001 534 (A. ROLLAND S.A.) 

* Whole document * 

EP-A-0 002 392 (TEIJIN LTD) 

* Abstract * 

US-A-3 644 631 (I.J. PACHTER) 

* Columns 1-3 * 

GB.rA-l 161 638 (ENDO LAB, INC. ) 

* Whole document * 

FR-A-2 405 936 (A. ROLAND S.A. ) 

* Whole document * 



CHEMICAL ABSTRACTS, vol. 106/ 1987, 
page 701, ref.no. 176098 j ; 
Columbus, Ohio, US; ./. 



1-10 



1-10 



1-10 



1-10 



1-10 



INCOMPLETE SEARCH 



The Search Division considers that the present European patent application does not compty with 

the provisions of the European Patent Convention to such an extent that it is not possible to carry 

out a meaningful search Into the state of the art on the basis of some of the claims. 

Claims searched completely: 

Claims searched incompletely: 1-10 

Claims not searched: 

Reason for the limitation of the search: 

The considerably long list of substituents with 
their often numerous and/or cascading signifi- 
cances coupled with the extensive use - if not 
abuse - of the disclaimer technique makes that 
the present application hardly meets - if at 
all - the requirements set forth in either 
Art. 83 and Art. 84 ("description and claims 
shall be clear and concise") or art. 82 
("unity of invention") of the European Patent 
Convention. 



C 07 D 207/34 

C 07 D 207/333 

C 07 D 403/06 

C 07 D 405/06 

C 07 D 409/06 

A 61 K 31/40 



TECHNICAL FIELDS 
SEARCHED (Int CI.4) 



C 07 D 207/00 
C 07 D 401/00 
C 07 D 405/00 
C 07 D 409/00 



Place of search 

The Hague 



Date of completion of the search 

21-09-1988 



Examiner 
MAI S ONNEUVE 



CATEGORY OF CUED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT 



Application number 

EP 88 30 6464 
- 2 - 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, of relevant 
passages ^ 



M.R. PAVIA: "An improved preparation 
of 1,2, 5-trimethyl-3-nitropyrrole. 
.Friedel-crafts acylation with 2- 
f luorobenzoyl chloride" 
& ORG. PREP . PROCED. INT. 1987, 19 
(1), 48-52 

* Whole abstract * 10 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (Int. Cl.4) 



TECHNICAL FIELDS 
SEARCHED (Int CI>) 



EPO Form 



1505.3 06.78 



